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ICONFlDENTlAL | Issued: . Oétobér 12, 1961

Revised:. March 9, 1962

DATA PLATE INFORMATION AND TEST INSTRUCTION SHEET

25 YEAR RE-REVIEW

For Use By Pratt & Whitney .
Aircraft Personnel Only

JT11 TURBOJET ENGINE

Engine Model . ‘ ’ Sales Order
YJT11D-20A CTJ-86207
CTJ-86160
.CTJ-86384

"DATA PLATE INFORMATION

- Data Plate Drawing No. 154093

' 1. TEST INFORMATION

Ratings: (At standard sea level static conditions)

TSFC
Jet Thrust Speed 1bs/hr
1bs RPM Lb Thrust (max)
l___J‘>Maximum Afterburning 28,000 6600 2.35YD-1 through YD-3
"~ inclusive
30, 000 6600 2.30"YD-4 and up

slesle sl sk

Idle sleste sl 3440 min

*Note: This value reflects the HV of PWA 523 fuel with 3% PWA 504 oil.

:>Maximum Safe Operating Speed

7400 RPM Engineering should be notified if this value
is exceeded.

] - ' DOWNGRADED AT 3 YEAR INTERVALS:
T ocument contains information affecting the national de- . FIDENT]AL]- DECLASSlFlEDT A3FTYER T; YEARS.

fense of the United States within the mean
: ng of f
age Laws, Title 18, U.S.C. Sec. 793 and 794.911: tr:'nem“ ' DOD DIR 5200.10

or the revelation of its contents I wo
a > in any manner to &K uh
authorized person is prohibited by law. : -1-
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Weight not to exceed: 6550 lbs (Prior to Engine No. 7)

Fuel Control Units:

l:> Fuel:

Lubricating Oil:

6060 1bs (Engine No. 7 and up)

(not including remote and reduction gearboxes, shafts
and mounts, combination check and dump valve and
windmill bypass valve, ait frame brackets, supports,
ducts) " '

Engine: Hamilton Standard JFC-47
A/B: Hamilton Standard JFC-51

PWA 523B with 3.0 £ 0.1 percent of PWA 504 oil. Oils
can be used which meet the PWA 504 specification and
that have been approved by Engineering as having demon-
strated by test that the thermal stability requirement of
the fuel specification can be met with the PWA 523B fuel
with 3. 0 percent PWA 504 added.

PWA 524

:> Preservation of engine must be in accordance with Eng. Inst. No. 122,

2, LIMITS FOR TEST

2.1

o

Fuel System

Main fuel pump inlet pressure: 5 - 50 psig

Afterburner fuel pump inlet pressure: 5 - 50 psig

Hydraulic pump inlet pressure: 90 psig Min @ 6500 RPM

75 psig Min @ 3500 RPM

Hydraulic pump discharge pressure: 2900 % 100 psig

Oil System

Main oil pressure: 45-50 psig at idle and above

Inlet temperature:’ A maximum temperature of 250°F must
not be exceeded without Engineering ap-
proval.

Consumption: Not to exceed . 50 gal/hr average during

acceptance test.

Maximum Observed Turbine Inlet Temperature

Avg. of 9 Thermocouples

Maximum afterburning 1940°F
Military 1940°F
During Starts 1200 °F
(See para. 3.9.1)
CONFIDENTIAL
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'3. TEST PROCEDURE CONFIDENTIAL ]

The requirements of MIL-E-5010B are applicable except where modified below.

It should be noted that all engine operating conditions are established by the
single power lever having the following schedule: ‘Off (0° to 2°), Start and Idle

(13° and 15°), Military (60° to 65°), and Afterburning (66° to 120°). Any
special checks listed below which are not included in the Initial and Final
Acceptance Tests shall be performed during the Running-in prior to Initial
and Final Acceptance Tests, unless otherwise noted.

3.1 Belting-in

With the fuel on and power lever in the off position, the engine shall
be operated by external power at a speed sufficiently high to insure
that the oil system is fully primed and that the oil pump maintains a
steady pressure. Check that there is no external oil leaks or fuel

leaks.

3.2 Running Prior to Initial Acceptance

3.

3.

2.

2.

3.2,

1

2

3

3.2,4

/
3.2.4.1/

CONFIDENTIAL ]

i

A

4.2

-3-
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The engine shall be instrumented in accordance with
paragraph 3.8.

Main oil pump discharge pressure should be set to the
pressure given in paragraph 2.2 using the external
adjustment,.

Start the engine and slowly accelerate to a thrust level above
the point where the internal bleed valves close. The speed at
which the internal bleed valves close shall be noted on the eng-
ine log sheet. This speed shall fall within band ""B" of figure 8.
Establish that the external bleed valve closes within the limits
of figure 13, Slowly decelerate to idle. The external bleed
valve shall open within the limits of figure 13, The speed which
the internal bleed valves open shall be noted on the engine log
sheet. This speed shall fall within band "A'" of figure 8. For
engines prior to EC 153546 external bleed valve operation shall
fall within the limits of figure 13 A,

\Maximum and Idle Trim

Green Run Trim

Trim the engine fuel flow so that with the vpower lever between 63°
and 65°, the stabilized corrected thrust falls within band ''C' of
figure 1. Speed must fall within the band of figure 2. Do not ex-

.ceed the turbine inlet temperature specified in Paragraph 2.3. The

control is to be trimmed using the manual adjustment. Fuel flow
must not be adjusted more than 5 ratio units (Wf/Pb) or 1 1/4 turns
of the adjusting screw using the manual adjustment. If, after mak-
ing max. allowable adjustment, the thrust level is lower than band
"C' of figure 1, notify engineering. If, after making max. allow-
able adjustment, the power lever cannot be advanced to 63° without
exceeding the turbine inlet limit, notify engineering, install burner
pressure bleed system per figure 15 and continue test.

NOTE: REMOTE TRIMMER MUST NOT BE USED.

With the power lever between 13° and 15°, adjust the idle trimmer
to obtain a rotor speed within the limits shown on figure 5.
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3.2.4.3 Advance power lever to 63° to 65° position. Speed
and thrust must be within limits given in paragraph
-3.2.4.1. If they are not, repeat paragraph 3. 2. 4.1
and 3. 2. 4. 2 until speed and thrust requirements are
met,

:> 3.2.4. 4 With the power lever at the 120° position adjust the
A/B control setting so that the corrected thrust falls
within the required band ''D' on figure 1 and the cor-
rected TSFC does not exceed the maximum limits of
figure 4, maintaining engine speed within the limits
of figure 2. Observe paragraph 3. 9. 5.

3.3 Initial Acceptance Test

3.

3.

o —>s

3.
3.

3.

3.1 The engine shall be instrumented in accordance with para. 3. 8.

3.2 The engine shall be subjected to a complete starting cycle as
specified in paragraph 3. 9.1 unless a complete normal start
subsequent to trimming the engine has been accomplished during
the running-in preceding the test.

.3.3 Fifteen (15) minutes at the thrust meter reading shown by the
65% military thrust band "A" of figure 1. Record all data.

3.4 Twenty(20) minutes at the thrust meter reading shown by the
90% military thrust band ''B'' of figure 1. Record all data
approximately every 10 minutes. A check of the dual junction
turbine inlet gas temperature measurement system shall be
made during this twenty (20) minute run. Readings from the
individual reading thermocouple circuits shall be taken and
an arithmetic average computed. The average should be
within £ 15°F of the reading taken with the averaging harness.

3.5 Ten (10) minutes with the power lever in the military position.
Record all data. The corrected thrust should fall within band
"C'" of figure 1.

3.6 Twenty (20) minutes consisting of two cycles of five (5) minutes
each with the power lever in the idle position and five (5)
minutes with the power lever in the military position.

3.7 Fifteen (15) minutes consisting of three (3) periods of five (5)
minutes each with the power lever in the military thrust posi-
tion, in the maximum thrust position and in the military thrust
position. Record all data. The corrected maximum thrust
must fall within band '"D" on figure 1, and corrected TSFC
must not exceed the curve on figure 4.

-4- bONFIDENTI;L-]
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3.3.8 Ten (10) minutes consisting of two (2) minutes at each of the /0
power lever positions which produce the following percentages
of augmented thrust (the difference between maximum and
minimum augmentation provided); 80, 60, 40, 20, and mini-
mum augmentation. Thrust must fall between bands as shown
on figure 6.

3.3.9 Five (5) minutes with the power lever in the military thrust re
position.
—
3.3.10 Run for five (5) minutes with the power lever in the idle b
position.
3.3.11 The oil consumption in gallons per hour will be determined
per paragraph 3. 9. 6 and recorded on the engine log sheet.
—
3.3.12 Drain Leakage Check of Fuel Systdm Components . DD
During the initial acceptance test, overboard drain leakage /hl’.wm

from the following components shall be collected:

Main Fuel Pump

Main Fuel Control

C & D Valve *

Exhaust Nozzle Control

A/B Fuel Control

A/B Fuel Pump

Hydraulic Pump

A/B Nozzle Actuators

Compressor Bleed Valve Actuators
Bleed System Pilot Valves

The leakage from each of these components shall be re-
corded on the engine log sheet.

*To be collected while engine is running. This leakage does
not include the leakage during starting or drainage at shut-
down.

L____>3. 3.13 Upon completion of initial test, the chemical ignition system

3.

must be emptied and purged according to Engineering Instruc-
tion 129,

Disassembly and Inspection

Upon completion of the Initial Acceptance Test, the engine shall be re-
moved from the test stand for inspection. After satisfactory comple-
tion of inspection, the engine shall be reassembled and prepared for the
Final Acceptance Test.

-5 | CONFIDENTIAL
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Belting-In

With the fuel on and power lever in the off position, the engine shall be
operated by external power at a speed sufficiently high to insure that the
oil system is fully primed and that the oil pump maintains a steady pres-
sure. Check that there are no external oil leaks or fuel leaks.

Running Prior to Final Acceptance Test

3.6.1 The engine shall be instrumented in accordance with para. 3. 8.

3.6.2 Main o0il pump discharge pressure should be set to the pres-
sure given in paragraph 2. 2 using the external adjustment.

3.6.3 Ter {10) YIT11D-20A engines will be calibrated in accordance
with Engineering Instruction No. 94. If Final Acceptance Test
data is obtained concurrently with the data required per E. 1.
94 and the stabilization period prior to recording data is per
E.I. 94, this data will be applicable in partially fulfilling the
requirements of the Engineering Instructions.

:> 3.6.4  Start the engine and slowly accelerate to a thrust level above

the point where the internal bleed valves close. The speed
at which the internal bleed valves close shall b e noted on the
engine log sheet. This speed shall fall within band "B' of
figure 8. Establish that the external bleed valve closes within
the limits of figure 13. Slowly decelerate to idle. The ex-
ternal bleed valve shall open within the limits of figure 13.
The speed at which the internal bleed valves open shall be
noted on the engine log sheet. This speed shall fall within
band ""A" of figure 8. The external bleed valve should be
open when the engine is stopped. For engines prior to EC
153546 external bleed operation shall fall within the limits

of figure 13A,

3.6.5 Maximum and Idle Trim
|:\> 3,6.5.1 Trim the engine fuel flow so that with the power lever be-
tween 63° and 65°, the stabilized corrected thrust falls with-
in band "C'" of figure 1. Speed must fall within the band of
figure 2. Do not exceed the turbine inlet temperature speci-
fied in para. 2. 3. The control is to be trimmed using the
manual adjustment only. Do not use remote trimmer to ad-
just control. Fuel flow must not be adjusted more than 5
ratio units (Wg/Pp or 1 1/4 turns of the adjusting screw). If
the control cannot be trimmed so that thrust falls within
Band ""C'", notify Engineering. _
3.6.5.2 With the power lever between 13° and 15° adjust the idler
trimmer to obtain a rotor speed withinithe limits shownonfig. 5
3.6.5.3 Advance power leverto 63°to 65° position. Speedandthrust
must be withinlimits giveninpara. 3. 6. 5. 1. If they are not,
repeatpara. 3. 6.5.1and 3. 6, 5. 2until speed and thrust re-

quirements ?z? met, ' CONFIDENTiAd

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9




Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9

3.6.5.4

NOTE:

3.6.5.5.1

:>3.6. 5.5
—

:>3.6. 5. 5.2

CONFIDENTIAL I
2

With the power lever at the 120° position, adjust the
A/B control setting so that the corrected thrust falls
within the required band '""D'" on figure 1 and the cor-
rected TSFC does not exceed the maximum limits of
figure 4, maintaining engine speed within the limits
of figure 2. Observe paragraph 3.9. 5.

Simulated Tt2 Test of Main Fuel Control

Actual Tt2 temperature must be + 10°F or higher
in order to perform this test.

Remove the main fuel control sensing bulb from

the engine inlet and install cover over sensor hole in
the inlet case. Install the sensing bulb in the test ap-
paratus to simulate hot Tt2 temperatures.

Remove the engine burner pressure line to the main
fuel control burner pressure limiters. Install clean
test lines in accordance with figure 11.so that engine
burner pressure or regulated nitrogen pressure may
be supplied to the main fuel control through a suitable
selector valve.

Disconnect the linkage between the bypass bleed pilot
valve and the main fuel control. Install test appara-
tus to actuate the bypass bleed pilot valve in response
to a manual signal from the control room. Attach an
indicator on the main fuel control bypass bleed shaft
or link to measure bypass bleed position scheduled
by the main fuel control.

With the simulated Tt2 temperature within 10°F of
engine inlet temperature (actual Tt2), engine burner
pressure supplied to the main control, and bypass
bleeds scheduled to the bleed open position; start
the engine. Slowly accelerate the engine to a speed
within the range of 6000 to 6500 rpm manually clos-
ing the bypass bleeds in accordance with the limits
shown on figure 8 during the slow acceleration.

With engine speed within the range of 6000 to 6500
rpm, set nitrogen pressure (Pn) equal to engine
burner pressure and then s upply nitrogen pressure
to the main fuel control instead of engine burner
pressure. The nitrogen pressure supplied to the
main fuel control must not exceed 165 psig.

-7- | CONFIDENTIAL
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[:>3.6. 5.5.3

‘ >3.6.5.5.4
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While maintaining turbine inlet temperature (Tt4)
less than 1800°F and engine speed within the range
of 6400 to 6500 rpm (use PLA and/or nitrogen pres-
sure modulation if necessary to maintain Tt4 and
speed limits), increase simulated Ttz temperature
until bypass bleed open position is scheduled by the
main fuel control as shown by the applicable indica-
tor. Simulated Tty temperature shall be increased
slowly above approximately 250°F until the bleed

opening point is determined.

Limits: The main control shall schedule bypass
bleed open position within the limits of
285° to 310°F simulated Tt2 temperature.

While maintaining Tt4 less than 1800°F and engine
speed less than 7100 rpm (use PLA and/or nitrogen
pressure modulation if necessary to maintain Tt4
and speed limits), increase simulated Tt2 tempera-
ture without overshoot to any constant value * 5°F
within a range of 575° to 625°F.

While maintaining speed less than 7100 and Tt4 less
than 1800°F, by use of nitrogen pressure modulation,
increase PLA to military.

Increase nitrogen pressure until constant speed opera-
tion is obtained with the exhaust nozzle at 7 1/2%
square feet or smaller.

CAUTION: DO NOT EXCEED 7100 RPM OR 1800°F
IN SETTING THIS POINT AND DO NOT AFTERBURN.

At the constant speed point and at the end of a five (5)
minute stabilization period, record engine speed,
main engine fuel flow, and nitrogen pressure (Pn).

Limits: Engine speed shall be within the limits shown
on figure 12.

Fuel flow ratio shall be within the limits shown
on figure 12.

Fuel flow ratio (Wf/Pp) shall be calculated by
dividing fuel flow (Wf) by nitrogen pressure
(Pn) in psia units.

%This area to be confirmed by continued engine testing;
subsequent changes should be expected.

_s. | CONFIDENTIAL
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r:> 3. 6.5.5.5 While maintaining turbine inlet temperature (Tt4)
less than 1800°F, and engine speed within the

‘ range of 6400 to 6500 rpm (use PLA and/or nitro-

gen pressure modulation if necessary to maintain

Tt4 and speed limits), decrease simulated Tt2 temp-
erature from the 575° to 625°F range until bypass
bleed closed position is scheduled by the main con-
trol as shown by the applicable indicator. Simulated
Tty temperature shall be decreased slowly below ap-
proximately 350°F until the bleed closing point is
determined.

Limits: The main control shall schedule bypass bleed
closed position with the limits of 285° to
310°F simulated Tt2 temperature.

[::>3. 6. 5. 5.6 With engine speed maintained within the range of 6000
to 6500 rpm, decrease simulated Tty temperature to
within 10°F of engine inlet temperature (actual Tt2).

Set nitrogen pressure (Pn) to equal engine burner
pressure (Pp) and then supply engine burner pres-
sure to the main fuel control. Shutoff nitrogen pres-
sure.

‘ Slowly decelerate the engine to idle manually open-
ing the bypass bleeds in accordance with the limits
shown on figure 8 during the slow deceleration.

Shut down the engine.
‘:> 3.6.5.5.7 Disconnect the test equipment and lines that were in-
stalled in Section 3. 6.5.5.1. Reconnect and install

bill of material parts following established assembly
procedures.

3.7 Final Acceptance Test

3.7.1 The engine shall be instrumented in accordance with para. 3. 8.

3.7.2 The engine shall be subjected to a complete starting cycle as
specified in paragraph 3.9.1 unless a complete normal start
subsequent to trimming the engine has been accomplished dur-
ing the running-in preceding the test. The overall time from
initiation of fuel system pressurization until idle speed is
reached shall be determined and recorded.

3.7.3 Fifteen (15) minutes at the thrust meter reading shown by the
65% military thrust band ""A'' of figure 1. Record all data.

9- I ‘CONFIDENTIAL |

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9




3.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9

7.4

.7.10

.7.11

L7012

.7.13
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Twenty (20) minutes at the thrust meter reading shown by the
90% military thrust band "B'" of figure 1. Record all data ap-
proximately every 10 minutes. A check of the dual junction
turbine inlet gas temperature measurement system shall be
made during this twenty (20) minute run. Readings from the
individual reading thermocouple circuits shall be taken and an
arithmetic average computed. The average should be within
= 15°F of the reading taken with the averaging harness.

Ten (10) minutes with the power lever in the military thrust
position. The corrected thrust must fall within band "C" of
figure 1.

Twenty (20) minutes consisting of two cycles of five (5) min-
utes with the power lever in the idle position and five (5) min-
utes with the power lever in the military position.

Fifteen (15) minutes consisting of three (3) periodé of five (5)
minutes each with the power lever in the military position, in
the maximum thrust position, and in the military position,
respectively, Record all data. At the maximum thrust posi-
tion, the corrected TSFC must not exceed the curve on figure 4.

Check the functioning of the afterburner igniter by firing the
afterburner three (3) times successively without exceeding
75° power lever position. This should consist of 10 to 15
second afterburner ""ON'' periods and 10 second afterburner
"OFF!" periods. Record the power lever angle at which the
afterburner cuts off. ‘

Ten (10) minutes consisting of two (2) minutes at each of the
power lever positions which produce the following percentage
of augmented thrust (the difference between maximum and
minimum augmentation provided): 80, 60, 40, 20 and minimum
augmentation. Thrust must fall between bands as shown on
figure 6.

Five (5) minutes with power lever in military thrust position.

Run for five (5) minutes with the power lever in the idle
position.

The o0il consumption in gallons per hour will be determined
per paragraph 3. 9. 6 and recorded on the engine log sheet.

Correct and plot Final Acceptance Data. Additional data may
be taken if necessary to define standard day sea level perform-
ance. All data are to be corrected in accordance with para-
graph 3. 10.

-10- CONFIDENTIAL
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:> 3.7.14 At sea level standard day military thrust (20, 300 1bs YD-1
, through YD-3 inclusive, 21,600 lbs YD-4 and up), the engine pres-
. sure ratio (PT5/PT}) as established from paragraph 3.7.13
must fall within the limits of 2. 47 to 2.53 (YD-1 through YD-3
inclusive) or 2. 65 to 2. 71 (YD-4 and up).

3.7.15 Drain Leakage Check of Fuel System Components

During the Final Acceptance Test, overboard drain leakage
from the components listed below shall be individually col-
lected and recorded. The individual leakage shall not exceed
the following limits:

Main Fuel Pump 66 cc/hr
Main Fuel Control 300 cc/hr
C & D Valve 300 cc/hr*
Exhaust Nozzle Control 300 cc/hr
Afterburner Fuel Control 200 cc/hr
Afterburner Fuel Pump 200 cc/hr
Hydraulic Pump 120 cc/hr
A/B Nozzle Actuators 80 cc/hr
Compressor Bleed Actuators 80 cc/hr
Bleed Pilot Valves 10 cc/hr/valve

‘ '___J_>Total leakage should not exceed *% cc/hr

%*To be measured while engine is running. This leakage does not
include the leakage during starting or the drainage at shutdown.

#*%To be supplied at a later date.

3.7.16 At the completion of the Final Acceptance Test, the main
fuel pump inlet strainer and hydraulic system filter shall
be removed for inspection and cleaning. Results of this
inspection shall be noted on the engine log sheets. The
reassembly of these strainers and filters shall be leak
checked during the preservation cycle.

E:>3. 7.17 Upon completion of final test, the chemical ignition system
must be emptied and purged according to Engineering
Instruction No. 129.

CONFIDENTIAL |
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3. 8 Instrumentation

CONFIDENTIAL

3.8.1 Instrumentation for all running shall be:

Variable
Thrust
Rotor Speed
Fuel Flow - Total
Fuel Flow - Cooling
Inlet Total Pressure
Inlet Diff. Pressure

Burner Pressure -
Main Control

Burner Pressure -

A/B Control

Turbine Exhaust
Pressure

Fuel Pump Inlet
.Pressure - Main

Fuel Pump Inlet
Pressure - A/B

Main Oil Pressure
Breather Pressure
Inlet Temperature

Fuel Inlet Temperature
at Flowmeters

Engine Fuel Inlet
Temperature

Symbol
Fn
N

Ws

Pty
PTZ‘ - PSZ =

Pp

2

TT2

-12-

Standard Instrumentation

Number Range
Required Required
1 0-60,000 1bs
1 0-8000 RPM
1 650-75000 pph
1 650-8000 pph
6 14 - 30" Hga
AP 6 0 - 40" H2C2By»
1 0 - 200 psig
1 0 - 200 psig
1 14 - 60" Hga
1 0 - 100 psig
1 0 - 100 psig
1 0 - 100 psig
1 0 - 15" Hg
1 -20 to +150°F
2 -20 to +700°F
2 -20 to +700°F
CONFIDENTIAL |
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Accuracy
Required

+1.0%
., 2%
*.5%
£ 2%

x.5%

+ , 5%
+ . 5%
:':.5%

+ 5%

+ , 5%
+ ,5%

+ . 5%
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‘g ABATIT -‘\‘»“(W‘Wmm‘_
ECONHDENHAL
Standard Instrumentation
Number Range Accuracy
Variable Symbol Required Required Required
Turbine Inlet
Temperature (Avg) TTy 1 0 to +2400°F = . 5%
Turbine Inlet
Temperature (Ind.) TT4 9 0 to +2400°F + . 5%
Main Oil Temperature 1 -20 to +700°F . 5%

Position Indicators

0 - 150°

0 - 100% stroke
open - close
open - close

Power Lever
Exhaust Nozzle
Internal bleed valves
External bleed valves

O Sl o
— =

| »3.8.2 During all engine runs vibration pickups must be installed on

the engine as specified below. Consolidated Engineering Corpora-

tion pickups No. CEC 4-118 or CEC 4-123, suitably calibrated

and maintained, must be used. Vibration amplitude must be
observed during acceleration, deceleration, and steady state

running at all speeds. Vibration at each of the locations listed
must not exceed 2.0 mils at steady state conditions or 2.5 mils

during accelerations and decelerations.

Engine Side of Face of Bolts
Case Engine Flange Flange Used
Inlet Top Vert. Rear Rear Bolts 2 & 3

CCW From Top

Diffuser Left Horiz. Rear Front Bolts 3 & 4
Above Horiz.

Turbine Left Horiz. Middle Front Bolts 4 & 5
Exhaust Above Horiz.
Main Gearbox I.eft Horiz. Main Fuel Rear Bolt 1
Pump Pad Below Horiz.

Brackets used to mount vibration pickups must be approved by Project Engineering.

| coNFIDENTIAL
-13-
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3.8.3 Calibrated flowmeters should be used to measure fuel flow.
Air flow measurements, as such, need not be made but the
following instrumentation should be installed for all runs

‘ and full readings should be taken whenever all data is to be
recorded:
Inlet screen *8 thermocouples connected to give

one average temperature

Inlet bellmouth *k6 pitot-static probes

*TT, harness must be checked often enough to insure ac-
curacy.
*%*At least 4 probes must be reading properly.

3.8.4 The value of thrust during all running where data recordings
are required shall be read simultaneously with the reading of
the exhaust total pressure probes.

3.8.5 All instruments and equipment will be calibrated often enough
to insure that the reported data will have a static accuracy
within 2 percent of the value obtained at the maximum rating
of the engine, except those instruments called out in paragraph
3. 8.1 which shall have the accuracy specified in that paragraph.
Data for thrust shall be accurate within 1 percent of the value

‘ obtained at the maximum thrust rating of the engine.

3.8.6 When such icing conditions prevail that the inlet pitot static
probes ice up and give erroneous or no reading, corrected
thrust and fuel flow may be determined by using approximate
inlet total pressures obtained from figure 7.

Note: The preceding paragraph is not to be construed as
authority to run under conditions which result in icing.

3.8.7 Thrust meter readings taken during the Final Acceptance Test
will be corrected for errors introduced by air velocity and
pressure gradients in the test cell according to the applica-
ble correction curve for the test cell used.

3.8.8 The specific gravity and temperature of the fuel must be re-
corded on the log sheet each hour during all tests.

3.9 Specific Requirements for Initial and Final Acceptance Tests

3.9.1 The starting cycle is to be performed as follows:

‘ a. Energize starter
b. Advance power lever to idle position when speed
reaches 1000 RPM
c. Allow engine to accelerate to idle speed. Observe
maximum turbine inlet temperature.

-14- ‘CONFIDENTIAL
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Note: On every engine start there should be no flaming from the
tailpipe or excessively rapid rate of turbine inlet tempera-

‘ ture rise.

3.9.2 Changing operating conditions of the engine should be accom-
plished with a power lever movement of not more than 10° per
second. The time consumed in changing from one speed to
another shall be credited to the lower speed.

3.9.3 Whenever a shutdown is to be made from power settings of
65% military thrust power or above, the engine should be
idled for approximately 5 minutes prior to stopping. If an
emergency stop is necessary with less idle time, the rotor
should be checked for freedom of rotation just’prior to
starting.

3.9.4 Trim Procedure

Whenever the controls are to be trimmed, the following pro=
cedure should be followed:

3.9.4.1 Turn the appropriate screw adjustments until the
various parameters are within the limits of the
appropriate curves.

3.9.4.2 Exercise the control by moving the power lever
through an angle of approximately 20° three times.

3.9.4.3 Return the power lever to the trim position and
allow the engine to stablize for at least 5 minutes.
Record all data.

3.9.4.4 The idle and military trimmers may affect each
other, therefore, it is necessary to recheck the
idle and military trim points using the above pro-
cedure until the desired settings are obtained without
intermediate adjustme nt.

3.9.4.5 If the values of speed, military thrust, and maximum
thrust recorded at the end of the stabilization period
of 3.9. 4. 3 fall within the limits of the appropriate
curves, and the value of PTy/PT2 is as described
in paragraph 3.7. 14, the engine is correctly trimmed.

3.9.5 Afterburning

‘ 3.9.5.1 When changing engine operating conditions from after-
burner off to afterburner on, the power lever should
not be advanced beyond 75° until an afterburner light
is assured.

15- CONFIDENTIAL |
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| / >3.9.5.2 The afterburner shall light within 3 seconds after
the power lever is advanced beyond 66°.

3.9.5.3 The exhaust nozzle must operate with sufficient
speed to prevent supression of engine rotor speed
more than 150 RPM when the afterburner is ignited.

3.9.5.4 The exhaust nozzle must ¢lose following cessation
of afterburning with sufficient speed to prevent an
overspeed condition of more than 150 RPM.

3.9.6 The oil consumption in gallon per hour shall be determined
in the following manner:

Oil level readings before and after the run shall be pre-
ceded by five minutes of oil tempe rature stabilization at
idle. If new oil containing diluent is added prior to the

run, the oil level reading must be preceded by ten minutes
at an oil temperature out of cooler of 175°F to insure that
all diluent is boiled off. The measurement of any oil added
during the run must be corrected for any diluent mixed with
the oil.

3.9.7 Heatshielding may be installed on the components and tube
‘ assemblies after completion of the Final Acceptance Test
if this can be accomplished without component removal and
without disturbing any tube joints or connections.

3.10 Data Corrections

For both Initial and Final Acceptance Test, the observed data for all
calibrations and all points above Idle shall b e corrected as shown below:

(Observed thrust & cell corr.) x 29.92
Comp. Inlet Press. (In Hg abs)

Corrected Thrust

Corrected Rotor Observed RPM
Speed Oty

Where ©t)

|__:> Corrected TSFC Observed Fuel Flow (corr. for S. G.) x KP*
Non Afterburning Observed Thrust (+ cell corr.) x V ot)

. l > TSFC Observed Fuel Flow (corr. to S.G.)

Afterburning Observed Thrust (+ cell corr.)

Compressor Inlet Temp., °F + 460
518

% For values of KP see Figure 14
-16- CONFIDENTIAL
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3.11 Penalty Runs

' 3.11.1 In case of failure of the engine to meet any of its requirements
on test, correction shall be made to overcome the trouble.

3.11.2 When required by the Inspection Department, the engine shall
be subjected to a penalty run prior to its final acceptance.
If the disassembly affects the oil system or fuel system, the
belting-in should be repeated. The standard penalty run
shall be the same as the Initial run.

3.11.3 Modification of the penalty run according to the particular
circumstances involved will be permitted if considered ad-
visable by the Inspection Department, but in no case shall
it be more severe or longer than the initial run.

3.11.4 Parts and components from rejected engines may be used in
other engines being build provided the parts and components
are not worn or defective to an extent which will prevent
their being reconditioned sufficiently to enable them to
pass the detailed inspection required for similar unused
parts or components. Parts and components from rejected
engines shall not be resubmitted for inspection without full
particulars being given the inspector concerning previous

‘ rejection of the engine.

3.12 Starting Temperatures

The engine shall not experience more than five (5) starts at tempera-
tures exceeding the maximum turbine inlet gas temperature limit for
starting,para. 2.3.

4. ASSEMBLY PROCEDURE

4. 1. Turbine Nozzle.Area

4.1.1 Assemble turbine nozzle vanes to give the areas specified
below. Nozzle areas may be determined by the equivalent
average class.

Area, Sq. In. Average Class
st 246.3 - 249.0 6.0
2nd 459.9 ~ 464, 2 3.0

A record of the engine numbers must be kept to show when
. ' any revision in these areas is effective. When a revision
) in the specified areas is incorporated, all succeeding engines
should be built to the new tolerance.

-17- | CONFIDENTIAL
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APPENDIXES AND COMPONENT CALIBRATION SCHEDULES

Test of the following engine features and components prior to engine running
must be performed in accordance with the Appendixes or Component Calibration

Schedules listed below.

If there is any subsequent disassembly of the engine

parts or components affected by these tests, the test must be repeated follow-

ing reassembly.

Appendix

"
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1t J_26
" J-35
" J-37
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Compartment Air Checks

Bench testing of Electrical Cables

Oil Flow, Bearing and Seal Jets

Bench Test, Compressor Rear Thrust Bearing
Bench Test, Remote Gearbox Assembly

Oil Pump Assembly - Static Air and Oil Leak Check
Engine and Compressor Air Leakage Check

Hydraulic Pump

Hydraulic Filter

Exhaust Nozzle Actuator

A/B Fuel Control

Compressor Bleed Actuator
Fuel Nozzle

Fuel Nozzle Cluster
Compressor Bleed Pilot Valve
Hydraulic Regulator

Chemical Ignition System

Check and Dump Valve

Aft Area Control

CIS-1 Dump Solenocid

Main Fuel Pump

Main Fuel Control

Windmill Bypass Valve

Main F/O Cooler

Main F/O Cooler - Thermo
Main F/O Cooler (Burst Test)
Check, Dump and Windmill Bypass Valve
Exhaust Nozzle Position Indicator
Supp. Bleed Pilot Valve

Remote F/O Cooler

Remote F/O Cooler - Thermo
Remote F/O Cooler (Burst Test)
A/B Fuel Spraybar

Breather Pressurizing Valve
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6. APPLICABLE FIGURES

Figure
"

1
2
3
4
" 5
6
7
8
" 9

" 10
> 1t 11

"o12

no13
" 13A

] > "oo14

n 15
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3]
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Thrust Curve

Military Rotor Speed

Military Pressure Ratio

Maximum Rated TSFC

Idle Trim Curve

Afterburning Thrust

Compressor Inlet Totdl Pressure

Internal Bleed Actuation Limits

Military Rotor Speed

Military Rotor Speed

Burner Pressure Sense Schematic Diagram

Fuel Flow Ratio & Engine Speed For
Simulated Ty Test

External Bleed Limits (YD-4 and up)

External Bleed Limits (YD-1 through
YD-3 inclusive)

Fuel Flow Correction
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APPENDIX C
TO
J58 TEST INSTRUCTION SHEET

Oil Flow, Bearing and Seal Jets

1. Nature of Tests

To establish proper oil flows to the various bearings and the main shaft
seals in the J58 engines.

2. General Requirements

To insure satisfactory operation of the main engine bearings and seals,
oil flows must be established within given limits. Records of flow
measurements on each engine must be kept.

3. Equipment Required

a.

Oil flowbench capable of supplying PWA 524 oil as follows:
1. 0 to 75 1bs/min at 45 psig and 245° to 255°F.
2. 0to 12 1bs/min at 100 psig and 245° to 255°F.

Rotameter or pans and scales to measure oil flow from 0 to 35
1bs/min with an accuracy of + 3%.

Temperature measuring means to observe oil temperature with
an accuracy of £ 2°F,

Pressure gages to observe oil pressure of 45 psig with an accuracy
of £ 1 psi.

Oil flow fittings to connect oil supply system to oil in lines.

All.fittings and tools shall be approved by: Engineering and should.
be designed in accordance with the following:

1. The fittings shall simulate the engine bill of material
oil piping where the pipes are attached to the various
oil in fittings.

_k Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 0
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‘ 2. The pressure measuring tap should be located as
near as possible to the point of entry of oil into
the engine case.

f. Filters of fine mesh (max . 005 opening) must be installed im-
mediately upstream of the pressure measurement points in the
oil lines to the engine.

4. Procedure
4.1 General

4.1.1 Measure oil flow from each listed jet assembled with
the parts that affect its flow by supp1>ying oil through
approved fittings at 45 psig = 1 psi and 245 to 255°F
oil inlet temperature with the exception of the remote
gearbox jet which should be flowed at an inlet pressure
of 100 psig + 2 psig. All jets supplied from a common
case passage must be flowed together with the listed
pressure applied at the case passage inlet or at the
inlet of test parts of identical passage design. However,
it is permissible that the accessory gearbox bevel gear

. ’ jet be flowed separately.

4.1.2 Flows should not be taken until the oil Leaving the jet
has reached a minimum of 245°F. The jet discharge
shall be to the open air or to a hose of not less than
5/8&inch inside diameter adapted to the jets by fittings
that do not restrict the flow.

4.1.3 Determine that the oil flows through the listed jets are
within the values specified in the following table at an
inlet pressure of 45 psig * 1 psi and 245° to 255°F oil
temperature, with the exception of the remote gearbox
jet which should be flowed at 100 psig * 2 psi.

Supply
Fitting Oil Flow
Connection Oil Jet l1bs/min
Inlet Case #1 Bearing Spray Jet 21/2to31/2
#1 Bearing Inner Race 8to9
. and Seal Spacer

D  Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 1
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Supply
Fitting
Connection

Fixture

#2 Bearing
Support

Exhaust Case

Accessory
Gearbox

Reduction
Gearbox

*Remote Accessory
Gearbox -

*The remote gearbox jet flow is specified at an inlet pressure of

-Qil Jet

42 Forward Bearing

. Distributing Ring

(Total 2 Jets)

#2 Rear Bearing
Distributing Ring
(Total 2 Jets)

#2 Forward Seal
Distributing Ring
(Total 2 Jets)

#2 Rear Seal
Distributing Ring
(Total 2 Jets)

#2 Forward Bearing
and Seal Distributing
Ring (Total 4 Jets)

#2 Rear Bearing and

Seal Distributing Ring
(Total 4 Jets)

Bevel Drive Gear Jet

Bevel Drive Gear
Bearing Jet

#3 Bearing and Seal Scoop

#3 Seal Liner

Accessory G/B Bevel Gear

Reduction G/B Jet

Remote B/G Jet

100 psig and 245° to 255°F oil temperature.

APPENDIX C PAGE 3

Oil Flow
1bs/min

18 to

18 to

13 to

13 to

31 to

31 to

19

19

14

14

33

33

1 to 2

2to3

7 to 8

4to5

v8to9

7to9

8 to

10
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‘ 4.2 Number 1 Compartment

Flow the number 1 compartment with the num’t‘\\er 1 bearing sup-
port mounted in the inlet case. The bearing and seal jets must
discharge the oil parallel to the engine center line and must not

be skewed. A reduced pressure may be used for directional check
provided no droop of the jet flow is encountered. Use an approved
oil inlet fitting.

4.3 Number 2 Compartment

4.3.1 Locate the number 2 bearing front oil distributing ring
and scoop in a fixture. Plug the two bearing jets and
flow the two seal jets. With the scoop in the proper
position the flow from the two jets must enter the scoop.
A reduced pressure may be used for this check provided
no droop of the jet flow is encountered. Remove plugs
from the two bearing jets and plug the two seal jets.
Flow the two bearing jets. The flow from the two
bearing jets must enter the scoop. A reduced pres-
sure may be used for this check provided no droop of
the jet flow is encountered. ‘ '

. 4.3.2 Locate the number 2 bearing rear oil distributing ring
and scoop in a suitable fixture and repeat 4. 3..1.

4.3.3 After the front and rear number 2 bearing oil distributing
rings have been flowed in the fixture, install these in the
number 2 bearing housing. Spacers may be used in place
of the bearing and scoops. Use a suitable fixture and re-
flow. The total flow of the four jets (two bearings, two

~ seals) on the forward bearing and seal distributing ring must
be within limits specified in table. The same applies to - .
the rear bearing and seal distributing ring. At this time,
measure the oil flow from the bevel drive gear jet and
the bevel drive gear bearing jet. '

4.4 Number 3‘Compartmen.t

Flow the number 3 bearing jet and the number 3 seal liner. These
parts need not be installed in the number 3 support for this check.
Use the Bill of Material oil supply tube with a Viton A O-ring seal
P/N  MS 9021- 12. . Use a suitable fixture for oil-in adapter.
The épféyvfrvo'm’th'e jet should not be skewed. If the seal liner
flow is high, check for leaks around strainer housing, liner

. oil supply tubes and out the breather.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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. 4.5 Accessory Gearbox

Flow the accessory gearbox bevel gear jet using an approved
fitting for oil-in and plug the number 2 compartment supply.

4.6 Reduction Gearbox

Flow the reduction gearbox jet using a suitable oil inlet fitting.

4.7 Remote Accessory Gearbox

Flow the remote accessory gearbox jet using a suitable oil
inlet fitting. '

STAT

Approved:
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APPENDIX D
| TO
J58 TEST INSTRUCTION SHEETS
BENCH TEST COMPRESSOR REAR THRUST BEARING

Nature of Test

To demonstrate the ability of the Compressor Rear Thrust Bearing
to meet the J58 engine requirements.

General Requirements

To pretest the bearings prior to engine installation to ensure that
the bearings are free from manufacturing and metallurgical defects.

Equipment Required

A test rig, gearbox and drive motor to test the bearings under the
conditions listed below. The bearing will be tested as a set in the
test rig. The ring and scoop assemblies and the ring and baffle as-
sembly used with the set of bearings should be the actual engine
parts or a functional equivalent. The 0.D. of the hub, the I.D.

of the bearing adapter, and the oil supply and oil drain paths will
all simulate engine design. Provision must be made for freé exit

of oil from both ends of each pair of bearings. Estimated total
power requirement is 55 hp.

Procedure

a. Bearings are to be installed in pairs with the oil distributing
rings, scoops and baffle assembly such that the axial load shall
be exerted against the puller groove side of the inner race.

The highest serial number bearing of each pair should be placed
in the rear position. The FRONT marking on the distributing
rings and scoops refers to the direction in which the thrust

is applied to each bearing pair through the shaft and must be
respected during assembly of the bearing, rings, scoops, and
baffles in the test rig. The '"X" marks on the inner races must
be aligned and also the '"H" marks on- the aft side of the inner
and outer races must be aligned.

b. The front ahd rear oil distributing rings should be oil flowed
using PWA 521 oil at 45 psi + 1 psi at an'oil temperature of
245° to 255°F to ensure proper oil flow to the bearings. See
the following table for flow requirements.

0il Jet : 0il Flow lb/min

No. 2 Forward Seal Slinger (Total 2 jets) 13 to 14
No. 2 Rear Seal Slinger (Total 2 jets) 13 to 14

Issued: 10-16-61
Revised: 3-10-62, 4-6-62
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No. 2 Forward Bearing Slinger-(Total 2 jets) 18 to 19
No. 2 Rear Bearing Slinger (Total 2 jets) 18 to 19

See Appendix C for flow check procedure of the oil distributlng
rings. . ,

0il flow to the rig shall be 62 to 66 lb/min* at 245° to 255°F
with a rig operating pressure of approkximately 45 psig. The oil

shall conform to PWA 521 and shall be passed through a 200 mesh
filter before reaching the bearings The oil should be changed
every 50 running hours. '

*If tooling which does not incorporate seal Jets'is used in place
of engine ring and scoop assemblies and the ring and baffle as~-
sembly, the total oil flow to rig may be reduced to 36 to 38 1lb/min.

The temperature of the surface of the outer race of each bearing
shall be measured and recorded at three positions circumferentially,
and the average temperature of each bearing shall not exceed 350°F.
The temperature spread between the front and the rear bearing shall
not exceed 25°F.

The following program shall be run on each pair of bearings:
#**Make four accelerations from 4000 rpm to 7000 rpm * 300 rpm
with a 4000 pound axial load. Time for speed change to be 5 to
7 seconds.

Time Axial Load Tolerance Speed

hours’ pounds : rpm
1 ** 3500 t 3% 7000 £ 300 rpm
1 6000 + 3% 7000 + 100 rpm
1.5 11,000 t 2% 7000 * 100 rpm -
1.5 17,300 t 2% 7000 + 100 rpm

Note: A minimum of 3500 1b axial load must be applied tovthe
bearings at all times including starting and stopping.

%*The first 15 minutes of this period may be run with a minimum
oil temperatyre of 175°F. .

At the ebmpletion of test the bearings are to be given a visual
inspection for pits, inclusions, and excessive cage wear resulting
from the bench -testing.

STAT
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APPENDIX A
TO

' ' - J58 TEST INSTRUCTION SHEETS

R )
COMPARTMENT AIR CHECKS

1. Nature of Tests

1.1 To provide a method for checking air leaks into the various engine
compartments during engine build.

1.2 To ensure suitable lubriéationbof bearingé and cooling of seals by
determining that oil pPassages are clear and properly sealed in the
assembled engine, ' '

2, AGeheral Requirements

2.1 Measure the airflow through the specified bearing compartments by
introducing air through the breather fittings into each section as
specified. The rotor may be turned if necessary to seat the seals
during these compartment checks., The lowest flow (as the-rotor is
Yurned) shall be used for acceptance,

2.2 Measure the airflow through the individual bearing sections by
introducing air through the pressure oil line into each bearing

. : section,

3. Equipment Required

3.1 Airflow meters, pressure gage,’and'éir pressure regulator (set at
10 psig)., Instruments should have an accuracy of + 1%,

3.2 Special fiitings and plugs as outlined in the procedure for each
: compartment. These fittings and plugs are to be approved by
Project Engineering.

L. Procedure for Checking Air Leaks into EnginevCompartments

L.l No. 1 compartment.

L.1.1 With the bearing support mounted in the inlet case and the
_ front accessory drives cover in place, plug the oil pressure
. and scavenge lines (2) and the rear of compartment.,

4.1.2 Pressurize the compartment through the breather line.

L.1.3" No leakage is allowed at 10 psig,

Ll After the completion of the assembly of the compressor and
. o with the front accessory drives cover in place, plug the oil

pressure and scavenge lines.,

4.1,5 Pressurize the compartment through the breather line,

Issued: 10-23-61
Revised: 3-10-62, L-3-62
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L.1.6

4.2 No, 2
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Any leakage in excess of 6 pph at 10 psig shall be cause
for rejection. .

Compartment

ho.z ol

After the compressor is completely assembled and prlor to
mating with the diffuser case, plug the tower shaft openlng

- on the No., 2 bearing housmg°

L.2.2
h°2°3,

h.2.h
Lo2.5

bo2.6
Lo2.7

4.2.8
4e2.9

hoB N00‘3

Pressurize the compartment through the -fitting providedo

Any leakage in excess of 14 pph at 10 p51g shall be cause
for rejection,

After the compressor has been completely assembled and -
mated with the diffuser case, plug the tower shaft opening
on the diffuser case.

Pressurize the compartment through the fitting provided

Any leakage in excess of 17 pph at 10 psig shall be cause for
rejection. ‘

After the compressor has been married to the turbine; -and .
with the accessory gearbox and oil pump in place, cover the
folliowing ports on the gearboxs .

a., Scavenge port

b. 0il in port .

¢c. PTIO pad

Pressurize the compartment through the breather porto

Any leakage in excess of 21 pph at 10 pulg shall be cause -
for rejection.

Compartment

hoBol'

bo3.2
L.3.3

Le3ol

L.3.5
h°3°6

Approved Fbr Release 2009/07/08 : CIA-RDP67B00657R000100190001-9

With the accessory drives cover in place and the front of
the compartiment plugged; cover the scavenge port, breather,
and pressure port. “

Pressurize the compartment through the fitting provided on
the breather port.

No leakage allowed at 10 psig.

After the assembly of the turbine is complete, the oil in,
and the breather and scavenge lines have been brazed to the
accessory drives cover, plug the scavenge and pressure line.

Pressurize the compartment through the breather line°

Any leakage in excess of 6 PPh at 10 psig shall be cause
for rejectiono
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5. Procedure for Checking Lubrication

5.1 The engine should be completely assembled with the exception of the
‘ following parts:

a, All afterburner inner and cuter ducts (one cone).
b. Pressure oil lines,

5.1.,1 As an alternative to 5.1 above, this test may be made on
subassemblies completed and ready for engine assembly, If
subassemblies are disassembled after airflow, the airflow
check mist be repeated af ter re-assembly. :

5.2 Determine the airflows through the sections listed and record,

Location Air Pressure
No, 1 Compariment 10 psig
No. 2 Compartment‘ (including Gearbox 10 psig
and Reduction Gearbox )
No, 3 Compartment 10 psig
Reduction Gearbox ) 10 psig
Remote Accessory Gearbox , 10 psig
‘ Turbopump 10 psig

6. Paragrsph |, and 5 shall be accomplished for all builds.

To A record of the measured airflows and air leakage for each check should
be kept Ior each engine,

STAT

Approveds _|

' Issued: 10-23-61
Revised: 3=10-62, L=3-62
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APPENDIX E
TO
J58 TEST INSTRUCTION SHEETS

BENCH TEST FOR REMOTE GEARBOX ASSEMBLY

1. Quantity to be Tested

100 percent of the remote geafboxes shall be tested.

2. General Requirements

To run an acceptance test on the remote gearbox.
2.1 Remote fuel-oil cooler optional during testing.

3. Equipment Required

3.1 A power source capable of supplying 50 horsepower at
10,000 rpm. '

3.2 A cooling system including supply tank and cooler.
3.3 PWA 524 oil for remote gearbox sump.

3.4 A jumper line to connect the "oil in" and '"oil out" ports on
the alternator drive. See Para. 4.2 of '"Procedure" for special
. jumper line requirements. :

4. Procedure

4,1 Fill the remote gearbox sump with PWA 524 oil to the -proper
level where it flows out of the oil level port and then cap
off this port.

4.2 Connect the jumper line to the '"oil in'" and "oil out" ports
on the alternator drive. A loading valve must be placed in
this line with a pressure gage and thermocouple between the
valve and the "oil in'" port. Keep the oil pressure regulated
with the valve between 100 and 150 psig. Maintain the oil
temperature at 300 * 25°F for all running by regulating the
temperature through the stand cooling system option or the
remote gearbox fuel o0il cooler.

ISSUED: 10-23-61
REVISED: 3-9-62
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-2-
. 4.3 Run the following schedule:
Drive
Time Shaft
(Minutes) Speed
REV/MIN
0-5 3,000
5-20 6,000
11/2 20-150 10,000
3 hrs. 150-180 3,000
180-190 6,000
190-240 10,000
240-250 Gradual
Deceleration

to Shutdown

. 5. Diassembly and Inspection

Upon completion of the acceptance test, the gearbox shall be
removed from the test stand for inspection. After satisfactory
completion of inspection, the gearbox shall be reassembled and
prepared for shipment in accordance with Engineering Instruction
No., 122.

STAT

APPROVE

D Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 g
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APPENDIX F
TO

. 758 TEST INSTRUGTIONS SHEET

OIL PUMP ASSEMBLY STATIC AIR AND OIL LEAKAGE CHECK

1. Nature of Test

1.1 To ensure no leakage around pads and covers under static
air pressure.

1.2 To ensure no leakage past the pump carbon seal face and pump
body cover under static oil pressure.

2. General Requirements

2.1 To ensure no leakage around pads and covers when subjected
to a static air pressure of 30 psig.

2.2 To ensure no leakage past the carbon seal and body cover when
subjected to a static oil pressure head of two feet of oil.

3. Equipment Required

‘ 3.1 An air or nitrogen supply capable of supplying 30 psig
pressure.

3. 2 A tube and connector to connect to the pump inlet.
3.3 A supply of PWA 524 oil at 200° to 250°F temperature.
3.4 A splined shaft to rotate pump gears.

3.5 A icontainer to establish the proper head of oil above
pump inlet, including facilities to mount container.

3.6 Special fittings and caps as outlined in procedure. These
fittings and caps are to be approved by Project Engineering.

4. Procedure
4.1 Cap off the pufnp discharge and cooler bypa.ss 1i£e.-
4.2 Connect the air or nitrogen pressure source to the pump inlet.
4.3 Subject the assembly to 30 psig pressure and observe all pads

. and covers for leakage. Leakage is acceptable only by the
carbon seal and the oil pump body cover.

Issued: 10-17-61
Revised: 3-10-62
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APPENDIX F PAGE 2
4.4 Connect the oil supply to the pump inlet.

Rotate the pump gears sufficiently to ensure that the pump
body cavity is filled with oil.

4.6 Cap off the pump discharge and cooler bypass line.

4.7 Establish a two-foot head of oil above the pump inlet with
the pump in position relative to engine mounting.

4.8 Collect leakage by the carbon seal and the pump body cover.
No leakage is acceptable.

5. Failure to meet the above requirements shall be cause for rejection.

[ ) STAT

Approved

Issued: 10-17-61
Revised: 3-10-62
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APPENDIX G
“TO
. J58 TEST INSTRUCTION SHEETS
ENGINE AND COMPRESSOR AIR LEAK CHECK

1. Nature of Test

1.1 To provide a method of checking airlleaks from the engine assembly.

1.2 To provide a method of checking air lea.ks from the compressor
assembly.

2. General Requirements

2.1 Measure the air leakage from the engine assembly less afterburner.
. T
2.2 Measure the air leakage from the compressor assembly to determine
the amount of air leakage that can be attributed to the internal and

external bleed system.

3. Equipment Required

3.1 Air supply capable of maintaining an airflow of 1.5 pps at 7 1/2 psig.
. 3.2 Flow measuring system capable of measuring flows up to 2 pps.
3.3 0 to 10 psig pressure gages.

3.4 Special covers, fittings, and plugs as called for in the Procedure.
These covers, fittings, and plugs must be approved by Engineering.

[:> 3.5 Hydraulic unit capable of supplying 2 GPM at 400 psi pressure to
bleed actuators.

4. Procedure

4.1 Engine Assembly

E> 4.1.1 After the engine assembly has been completed and before
installing the afterburner, install pressure plate on the inlet
case and the rear flange of the A/B diffuser case. These
pressure covers are to include ports for introducing meas-
ured airflow into engine.

Issued: 3-12-62
. Revised: 3-21-62
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Page 2

4,1.2 Connect compressor discharge and turbine discharge
. instrumentation probes to pressure gages.

4.1.3 Cover or plug all additional instrumentation probes and all
bosses on engine and components.

4.1.4 Connect air supply and flow measuring system.

:> 4.1.5 Connect the hydraulic unit to external bleed system and
pressurize to 400 psig.

4.1.6 Pressurize the engine through the supply lines to the two
pressure plates on front and rear of engine.

Caution: Do not exceed 9 psig.

4.1.7 Record the leakage at pressures of 5 psig and 7 1/2 psig.

4.2 Compressor Assembly

4.2.1 After the compressor'assembly has been completed and
before installing fuel manifolds, install covers over the
fuel manifold bosses on the diffuser case.

4.2.2 Install pressure covers on the inlet case and the rear of
the diffuser case.

4. 2.3 Install blank-off plates on the bleed case exit ports.
4.2.4 Install pressure taps on station 3 instrumentation.
4.2.5 Cover all additional instrumentation and bosses.
4.2.6 Connect air supply and flow measuring system.

r___—> 4.2.7 Connect the hydraulic unit to the external bleed system
and pressurize to 400 psig.

4.2.8 Pressurize the compressor through air supply lines.
4.2.9 Record the leakage at pressures of 5 psig and 7 1/2 psig.
|:> 4.2.10 Disconnect the hydraulic unit from the external bleed system

and connect to the internal bleed system and pressurize to
400 psig.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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. 4.2.11 Remove the blank-off plates from the bleed case exit porté.
4.2.12 Pressurize the compressor through the air supply lines.

4.2.13 Record the leakage at pressures of 5 psig and 7 1/2 psig..

STAT

Approved: _|

Issued: 3-12-62
Revised: 3-21-62
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L= S SEPTT VP 70 pare
Tvis Schedule is Applicable For CCS No, J-l
Vendors When Referenced in PWA Page 1 of 10

- Purchase Specification Or Directed
’ By PWA Engineering

PRATT & WHITNEY ATRCRAFT
FLORIDA RESEARCH AND DEVELOPMENT CENTER

COMPONENT CALIBRATION SCHEDULE
FOR
AFTERBURNER FUEL CONTROL, PWA P/N 2057440
(HSD JFC-51, P/N HS 576L00)
J58 (JT11) ENGINES

1, QUANTITY TO BE TESTED

11 of the afterburner fuel controls, FWA P/N 2057hb09 shall be bench tested at
P&WA in accordance with this Component Calibration Schedule pricr to installation
on an engine,

2,  GENERAL REQU IREMENTS

2,1 Equipmen't Reqﬁirem ents

Flowbench capable of supplying 2000 to 65,000 pph fuel flow at

2o1,1
100 to 1000 psig and LOOO pph at 1500 psig,
‘ 2,1,2 Hoist to be used for mounting and demounting the control on the

TTowbench, The hoist shall be capable of 1ifting 200 pounds,

2,1.3 Pneumatic¢ Pressure Source and Regulator for simulating burner
pressure, capable of supplying and maintaining any pressure from
ambient to 220 psia,

[ J/\/ 2.1.4 Fuel Pressure Source and Regulator for simulating arming signal
pressure (P,), capable of supplying and maintaining ary pressure
from 50 to 300 psig at up to 500 pph fuel flow, A loop from
control inlet pressure to tank conteining a ,020 to ,035-inch
diameter orifice and a manually adjustable regulating valve , as
shown in figure 2, may be used to vrovide the P, signal pressure,

:> 2.1.5 Spray Bar Simulation

Zone I = asimulator for simulating the Zome I spraybar meeting the
requirements of figure 3 and calibrated du ring the control
bench test as specified,

Zone II- A pressure regulating valve to maintain the Zone 1T dis-
charge pressure at 65 to 85 psi below Zone I control
discharge at each test point and calibrated during the

control bench test as specified,

I Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS No, Jd-=4 {Contirmed) GCS No, J-=4
' Page 2 of 10
. 2,1.6 PLA Protractor to measure power lever angle with arange of
=10 to +130°., The protractor scale shall be divided into at

least 1/2° increments. With the protractor installed on the
control and moved to any scale division, the control lever shall
be positioned with an accuracy of + l/h5 of indicated reading., A
0,0920 to 0,0925-inch daimeter pin is also required to measure

the location of the control power lever index hole,

2,1.7 Temperature Apparatus for simulating‘ng temperature , capable of
providing constant temperatures of -656°, 5%, + 59° + 5%, 4+ 150°

+ 5%, + 550° + 10%F, and + 750° + 109,

v

2,1,8 Heat Exchanger to maintain the fuel inlet temperature at the con-
trol inlet and the flow measurement inlets at 100° + 5°F,

2,1,9 Filter containing a 25 to LO micron element and installed in the
test stand line supplying fuel to the control inlet,

2,1,10 Torque Measuring Equipment to measure PLA torque of 5 to 30 inch-
pounds with an accuracy of + 1.0 inch-pounds within this range and
te install contrdl pressure plugs at L20 to 660 inch-pourds with an
accuracy of + 20 inch-pounds within this range,

U

201,11 Pressure Relief Valves or Burst Discs installed in the control
inlet line and low return line capable of the following:

Inlet Line - limit inlet pressure to 1500 psig maximum and
capable of flowing 65,000 pph when on pressure relief,

Low Return Line - limit body pressure to 100 psig maximum and
capable of flowing 3000 pph when on pressure
relief,

Discharge Line - to limit discharge pressure to 1000 psig maximum
during the-3,3,12.2 leskage test and capable of
flowing 65,000 pph when on pressure relief,

$ U

2,1,12 Graduate for measuring leakage through-the cooling flow shutoff
valve and the discharge shutoff valves, at least 500 cc capacity
with scale markings in at least 10 cc increments,

2,1,13 Pressure Regulator capable of maintaining control body pressure
at 50 + 5 psig at flow rates through the low return line of 500 to
2000 pph.

2,1,1L; Bleed Reset Fixture to position and hold the bleed reset link on
the control in either the "bleeds open” or "bleeds closed" position,

2.1,15 Test Fittings to install in control pressure ports.

6 2,1,16 Hand Valves installed as shown on figure 2,

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CC5 No, J=L (Continued)
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CCS No, J-
Page 3 of 10

2,1.17 Instrumentation for taking the measurements listed below:

Wfl -

TVap -

RaP -

Zone T Metered Fuel Flow of 2000 to 65,000 pph
with an accuracy of at least +* 1/2% of indicated
reading within this range, Observed fuel flows
shall be corrected in accordance with the most
recent production test flow measurement
correction curves,

Total Metered Fuel Flow of 2,000 to 65,000 pph
wWith an accuracy of at least + 1/2% of indicated
reading within this range, Observed fuel flows
shall be corrscted in accordance with the most
recent production test flow measurement correction
curves,

Cooling Fuel Flow of 2000 to LOOO pph with an
accuracy of at least + 1% of indicated reading
within this range,

Control Body Pressure of 20 to 100 psig with an

accuracy of + 2 psig within this range,

Control Inlet Pressure of 100 to 1000 psig with an
accuracy of + 3 psiec within this range,

Arming Signal Pressure of 25 to 300 psig with an
accuracy of + 3 psig within this range,

Simulated Burner Pressure of 10 to 220 psia with
an accuracy of at least + 0,3 psia of indicated
reading from 10 to 60 psia and at least + 0,5% of
indicated reading from 60 to 220 psia.

Throttle Valve Differential Pressure (P] ~ Ps) of
10 to 60 psi with an accuracy of + 1 psi within this
range,

Regulatéd Differential Pressure (P1 - P3) of
25 to 100 psi with an accuracy of + 1pgt within this
range, -

Zone I A/B Discharge Pressure of 100 to 1000 psig
with an accuracy of + 5 psig within this range,

Zone I Spraybar Simulator Discharge Pressure of
5 to 50 psig with an accuracy of + 1 psig within.
this range,

Zone IT A/B"Disdhérge Pressure of 100 to 1000 psig
with an accuracy of + 5 psig within this range,

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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T, - Simulated Compressor Inlet Temperagure of w?OO ,
’ - to + 750°F with an accuracy of + 8°F within this
; range. :
E‘_—_'> Ts - Control Inlet Fuel Temperature of 80° to 120°F with
| an accuracy of + 20F within this range,
l > Te. ) Tp s Tp - Fuel Temperature at W. . W b2 and W, flow measure-
1 t ¢ ment inlets respectivély o% 800 to ¢ 1200F with an

accuracy of + 2°F within this range.

A
<
N

Test Fluid

Test Fluid shall be PMC 9073,

U

A
°
Ll

Depreservation

If the control has been preserved with flushing oil, it must be depre-
served in accordance with Engineering Instruction No, 125.

2.4 Installation

2.h.1 The control shall be mounted on the flowbench in the test
position shown on figure 1,

2.4.2 The Pp pressure line to the TVAP gage, and P3 pressure line
' to the RA P gage shall be connected to test fittings installed
O in the appropriate control pressure ports, All other pressure
connections shall bé made on flowbench lines as close to the
control as possible,

2,5 Data to be Recorded
2,5.1 The following data shall be recorded on each data sheetb:

PWA Part Number

Control Serial Number

HSD Parts List armd Revision Number
Test Fluid Type

)

2,5.2 The following data shall be recorded at each calibration point:

PLA, Py, Pos Pas Pis Tiy Tiys RAP, WA P, and Bleed Reset
Position

2,503 The following data shall be recorded when noted in the calibration
procedure:

)

Wfl’ W‘ft,' Wes Pips PlR’ PED and leakage. Whenever wf19 Wees and

Wr., data is specified, the appropriate flow measurement fuel inlet
temperature Tgy, Tgy, or ch shall be recorded,
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@ ;. EstrswiReMENTS

3.1  Applicable Limits

3.1,1 As Received limits, when given, shall be used for all controls
received from the vendor and run without adjustment, Also, if
control adjustment is required, the As Received limits shall re-
main applicable for sections of the calibration procedure not
affected by the adjustment which do not require the section to be
run after adjustment,

3.1.2 Standard limits shall be used for sections affected by an adjust-
ment that require the section to be re-run after the adjustment,
These sections are listed in 3,1,3.

i > 3.1.3 Adjustments, The following adjustments are the only adjustments
permitted, Whenever an adjustment is made. the sections listed
shall be re-run and must then meet the Standard limits specified,
All adjustments must be locked or wired before the final run of
“the sections specified, Any plugs removed shall be treated with
Silver Goop,' Thread lubricant on the threads and rubbing faces
and reinstalled with a torque of L20 to 660 inch pounds,

Adjustment Paragraphs to Re-Run
. 1, Power Lever Pilot Valve 363.6, 3.3.7, 3.3.9, 3.3,10
' 2. Zone 2 Transfer 3.3.8
3, Peak Sensor 3.3.6 (59°F T, only)
L. Main Sensor 3.3.6, 3.3.7, 3.3.8
5. Pump Controller 3.3.5.2 ‘ :
6. Power Lever Rate 303,65 3.3.7, 3.3.9, 3,3,10
7. Throttle Operated Pilot Valve 3,3,k

3.2 General Requirements

3.2,1 The following conditions shall be maintained unless specified
otherwise:

Stand plumbing shall be as shown on figure 2,

Tri - 100° + SOF
; Ttg - 590 + 20F
Po - L5 to 55 psig
RAP - 75 to 80 psi
Py - 235 to 255 psig
Bleed Reset - Bleeds Closed vogition

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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3.2.2

3.2.3

3.2.L

3.2.5

Page 6 of 10

The complete calibration shall be performed prior to any
adjustments and/or adjustment range tests (Para. 3.3.11)

A1l test conditions shall be set in the order listed for any cne
section with the condition set by approaching the test point of the
variable in the direction indicated, Any overshoot or undershoot
shall require resetting in the proper direction.

Although not specifically shown in the limits of each section, the
following limit applies to each section of the test procedure.

Limit: There shall be no external leakage other than an
allowable leakage of 30 drops/min from the over-
board drain connection.

Fuel flow limits specified are absolute values, O%served fuel
flows shall be corrected in accordance with the most recent pro-
duction test flow measurement correction curves,

Test Procedure

The order of calibration may be varied as desired after completion of
paragraphs 3.3.1 and 3.3.2, except the leakage tests specified in paragraph
3,3.12 must be performed last.

3.3.1

Power Lever Protractor Indexing

3,3,1.1 Inc*tall the power lever protractor =nd set it at 679 %
1/L° with a ©.7" 7" =0.0925-inch diameter pin inserted
through the slot in the stop plate and into the rig-
ging hole in the indexing plate,

3,3,1.2 Remove the rigging pin and advance the power lever
counterclockwise until maximum stop is engaged, Hold
the power lever against the stop with a torque of 10
inch=-pounds, and record PLA,

Decrease PIA until the index plate is against clock-
wise stop plate (minimum PLA). Record minimum PLA,

Limits: Minimum PLA shall be =3 *+n =6°, Maximum
PLA shall be 1199 to 1219,

3,3.2 Control Exercise (data need not be recorded)

3.3,2,1 Operate the control for at least three minutes at 120
PIA, and 100 psia Pb.

3.3,2,2 At 120° PLA, vary Pp from 15 to 200 to 15 psia at least
three times in approximately 30 seconds per cycle.

3.3,2,3 At 100 pisa Py, vary PLA. from 1200 tc 0° to 1207 at
least three times in approximately 30 seconds per cycle.

3,3.2.4 If the calibration is interrupted and the fuel in ths
control body allowed to drain, due to control disassembly,
control removal, plumbing disconnection, etc., the control

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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exercise specified in 3.3,2.1, 3.3.2.2 and 3,3.2,3 shall
be repeated,

3.3.3 Cooling Flow Calibration and Leakage

3.3.3,1 ?t gf PLA and 15 psia Pb, record cooling fuel flow
Ty
. W fc °

Iimits: Wi, shall be 2940 to 3060 pph, There shall
be no indication of Weq fuel flow,

3.3.3.2 Discomnect the cooling flow line. Install a short line
to the cooling flow connection on the control with the
end away from the control open, This line shall be
such that any flow or leakage from the cooling flow
connection can either be diverted to stand drain or col-
lected in a graduate without first having to fill a por-
tion of the line,

At 15 psia Pp, cycle PLA from 0° to 120° to 0° at
least three times with the short cooling flow line
diverted to drain, Set 120° PLA, wait at least one
minute, and then record leakage from the cooling flow
line over a three-minute period,

Limits: Leakage from the cooling flow line shall not
exceed 300 cc for the three-minute period,

3.3.3.3 Disconnect the short cooling flow line, Install the
line from the cooling flow connection to the cooling
flow measurement instrument.

3.3.4 Sequencing Calibration

3.3.4.1 At 15 psia P, and starting from 120° PLA, decrease PLA :
slowly and record PLA where A/B cutoff first occurs
(ch = 29L0 to 3060 pph and We, decreases to zero),
Decrease PLA to at least 500, then increase PLA slowly
and record PLA where A/B initiation first occurs
(Wfl = 2950 to 3060 pph and Wr, decreases to zero),

Limits: A/B cutoff shall be between 65° and 670 de-
creasing PLA, A/B initiation shall be be-
tween 66° and 670 increasing PILA.,

3.3.5 Power Lever Torque and Pump Controller Calibrations

3.3.5.1 At 100 psia Py, and 0° PLA, slowly vary PLA from 0° to
120° to 0° using a torque wrench, Record maximum
torque required to move the power lever in each direction,

Limits: Power lever torque shall be between 1 to 10

in=1bs from 00 to 659 to (™ PLA and 1 to 25 in-
1bs from 650 to 1200 to 6L° PLA

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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3.3.5.2 At 120° PLA and 100 psig Pb, adjust P; pressure so
‘ that RAP is LO to 50 psi, Slowly ificrease P; and

record R A P pressure at which the pump controller
output shaft rotates through its full travel,

Limits: The preésure differential RA P shall be between
75 and 80 psi when the pump control shaft
rotation (CCW) occurs,

3.3.6 Maximum Ratio Calibration - Bleed Closed

As shown on figure l, record the specified data at each of the
specified conditions,

Limits: As shown on figure l,

3.3,7 Minimum Ratio Calibration - Bleeds Closed

As shown on figure 5, record the specified data at each of the
specified conditions,

Limits: As shown on figure 5,

3,3.8 Zone Transfer Calibration - Bleeds Closed

With PLA-initially at 60° + 5° and the conditions specified on

. figure 6, slowly increase PLA at each Py specified on figure 6
until zone transfer occurs (Wfl value step decreases in value),
Record the specified data just prior to transfer and just after
transfer,

Limits: As shown on figure 6,
With PLA above zone transfer, slowly decrease PLA until zone IT
flow stops (Wry value step increases), Record Wey which occurs

at maximum value of flow step in zone I

Limits: P 's from 20 to 50 psia - 200 to SOO rph below actual
value of transfer,

Py's 50 to 200 psia - 200 to 10 x Pp pph below actual
value of transfer,

3.3,9 Compressor Inlet Temperature Sensing Calibration - Bleeds Closed

As shown on fipures 7 and 8, record the specified data at each
of the specified conditions,

Limits: As shown on figures 7 and 8
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‘ 303,10 Maximum Ratio Calibration - Bleeds Open

As shown on figures 8 and 9, record the specified data at
each of the specified conditions,

Limits: As shown on figures 8 ard 9,

‘:> 303,11 Power Lever Rate Adjustment Range

With 120° PLA, 100 psia Pp, 59° Tp,, and bleeds closed, turn
the adjustment clockwise as far as possible., Record Wft.,
Turn the adjustment counter-clockwise as far as possible,
Record Wey. Reset to original Wfy and repeat paragraph 3,3.6

Limits: The adjustment range must be no less than + 1LLO

pph from curve setting,

3.3.12 Final Leakage Checks

3.3.,12,1  Shutoff Valve Leakage
¢3.3,12.1,1 Disconnect the two discharge lines. At Q°

PLA, 15 psia Pys and L0 to 50 psig Pp, wait
at least two minutes and then record any
leakage from either discharge flow standpipe
over a one-minute period, -

Limits: Leakage from each standpipé shall not
exceed 10 drops per minute,

3.3.12.1.2 At 00 PLA, 75 to 80 psi RA P, and 15 psia Py,
wait at least two minutes and then record any
leakage from either of the discharge standpipes
over a one-minute period, :

Limits: Leakage from each dischafge'
standpipe shall not exceed 10 drops
per minute,

:> 3.3.12.2 External Leakage

Remove the VAP and RAP gages ard test fittings,
Install control pressure port plugs at P5 and Py
locations, "Silver Goop" thread lubricant must
be used on the threads and rubbing faces., Torque
each plug at L20 to 660 inch-pounds.

Remove the cooling flow line, Interconnect the

two discharges and the cooling flow connections

directly back to tank with a hand valve, Py pres-

sure gage, and burst disk o~ .2%i-f valve as shown
. by dash lines on figure 2,

Install a hand valve on the low return line as
shown by dash lines on Figure 2,

Close the arming signal pressure regulator so
that P, pressure will be the s me as P1 pressure,

I  Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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‘ CCS No. J=li (Continuedy

CCS No, J-L4
Page 10 of 10

Set the following conditions and maintain cver a
five (5) minute period. Record any external leak-
age and overboard drain leakage over the five (5)
minute period,

FLA = 1200 Pr =100 to 170 psia
I'D = 675 to 725 psig
Po = 80 to 85 psig

Lim#s: There shall be no external leakage other than
an allowable leakage of 30 drops/min from the
overboard connection,

L. PRESERVATION AND STORAGE

After completion of testing, the control shall bve prepared for storage in ac-
cordance with Engineering Instruction No. 125, Protective covers, containers,
and/or stands shall be used to prevent damdge or contamination of the control,

5., APPLICABLE FIGURES

Figure 1
Figure 2
Figure 3

Figure
Figure

‘l’ Figure
Figure

Figure

o ~NOoO\VILE-

Figure 9

Issueds: 10-6=61

Port Indentification and Test Position 2=6=62

Schematic Diagram 3662

Zone I Spray Bar Simulator Pressurizing 2-6--62
Schedule

Maximum Ratio Calibration - Bleeds Closed 3-6-62

Minimum Ratio Calibratien - Bleeds Closed 3-6-62

Zone Transfer Calibration - Bleeds Closed 3-6=62

Compressor Tnlet Temperature Sense 3=6=62
Calibration - Bleeds Closed

Compressor Inlet Temperature Sense 3-6-62
Calibration Bleeds Closed and Open

Compressor Inlet Temperature Sense 3-6-62

Calibration - Bleeds Open

Reviseds 3=6

Approved: |

¥, L. BElsaesser
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-'4\!\ . ;‘2_ 7/47_5
This Schedule Is Applicabie For ' CCS No. 3-15
Vendors When Referenced in PWA Page 1
Purchase Specification Or Directed '

r PWA Engineering ’

PRATT & WH.TNEY AIRCRAFT
FLORIDA RESEARCH AND DEVELOPMENT CENTER

COMPONENT CAL 'BRAT.ON SCHEDULE
FOR
MAIN FUEL CONTROL P&WA P/N 2053632
(HSD .(FC .47, P/N HS571460;
FOR
'58 ("T1 " ENGINES

1. QUANTITY TO BE TESTED

1.1 100% of the PWA P/N 2053632 ma:r “uel controls shali be bench tested
at P&WA. _

r

2. GENERAL REQUIREMENTS

2.1 Equipment Requlreménts

a
7
‘ 2 1.1 Flowbench capzabie of suppivirg at icast 1000 to 40, 000 pph of fuel
flow at pressures up to 1000 psig and containirg an accessory drive
» with @ variable speed rarge orf 200 to 5000 rpm The drive motor
power rating shall b= at lesst 110 horsepower

2.1 2 Hoist to be used jor mounting ard demounting the main fuel control
ard pump on the flowbenct:  The hoist shall be capable of lifting
250 pounds

2.1.3 Boost pump ard pressure regulator capeble of maintsiming 30 £ 5
psig fuel pressure ~t the inlet to the mair pump over a total fuel
tlow range of 1000 to 40, 000 ppt

7
2.1.4 JT11D 20 pump thst meets the flow reguizements o. the applicable
Component Calibratmn Schedule.

2. 1.5 Pneumatic pressure BOUTCE and | regulatoy for simulatirg engine
burner pressure: capable of supplying and mamtammg ANy pres -
sure between 2 and 200 psia

2.1 .6 Pneumatic pressure source and rrgulator for simulsting engine
‘ eompressor inlet tota) pressure capable of supplying and main-
’ taining any pressurs betweer 1 5 and 50 psia.

Issued: 10-6-61 ,
Revised: 2-14-62
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CCS No. J-15 (Continued} CCS No. j-15
Page 2
& 2.1.7 Controllable temperature apparatus for Simulating eéngine com-
. pressor irniat temperature Tto) Czpable of Providing constant

temperatures of -65° 4 2°F, 0° £ 2°F, 59° £ 2°F 140° 4 2°F,
250° & 3°F, ‘and 750° % 10°F..

2.1.8 Fuel nozzle ard burner Pressdre simuiators to establish and
maintain control discharge Pressure Thesge S‘mulztors must
meet the requirements shown ¢on Zigure | ‘

2.1.9 Heat exchanger o maintain the fuel temperatire at the flowmeter
inlet and main fue] PUump inlet to 100° & 5°F

2.1.10 Torque MEasuring equipment to me asure power lever torque of at
least 5 to 40 inch-pounrd rznge w:th an alcuracy of + 2 inch-pounds
. Within this range

2.1.11 Torque Measuring equipment to Mmedasure compressor bypass bleed
outpur shaft torque of at least 5 to 106 inck -pound range with an
accuracy of = 2 inch ~pounds within this ranrge

2.1.12 Protractor to medsure power lever angle with 3 range of 0° to
125° and divided Into 2 least ]° increments.  With the protractor
installed on the control and mov. d to any scale division, the con-

' trol lever shall be pPositiored with ar dccuracy of 2 1/2° of indi -
cated reading,

2.1.13 A0. 0920" 10 0.0945" diameter Pin to messure the location of the
control power lever index koles.

¢.1.14 Protractor to measure compressor bypiass bleed output shaft angle
With a range of at lexst C° to 65° 2nd divided into 2 least 1° incre-
t ments.

¢.1.15 Hydraulic pressure Source to choetk the corntrol transducer valve,
This scurcs ghoo be'suppiiog to o crifice blook of paragraphk 2,1, 16
ard be capabls o méaintaining 2000 = 10 ps: diffcrential pPressure above
main pump in et PICs8aure avar 4 7w Tenge wl 500 to 1500 pph. (PWA
P/N 2053699 Pressur- regaiatiry | 1 ye o “q .ivalant may be uged with
2 3000 psig Supp.y. |

2.1.16 Orifice block containivg an orifiee Faving a flow rate of 880 % 10
PPh at 1000 ps;j Pressure drop usirg PMC 9073 fluigd

2.1.17 Electrical source of 208 vo.r, 3 PEasc 400 cycle. and maximum
g amperage of |. 3 dMmperes to supply power to adjust the Military
‘ trimmer, (Refer to figure 2 )

90001-9
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CCS No. J-15 (Continued) CCS No J-15
’ Page 3
- 2.1.18 Instrumentation capable of taking the measurements listed below
. with the accuracy specified:
NOTE
Only three 50 1o 1000 psig gages wiii
be required to measure Cj, Cg Cab,
Cwm, ar.d CSO

a. Np - {pump drive speed, of ar least 100 fo 5000 rpm
speed range with a-- ézcuracy of £ 2 rpm ’

b. W, - tmetered fuel flow, ol at least 1000 to 40.000 pph
flow range with ar Accuracy of = 1/2% of indicated
readirng within tkis range

c. Py - (burner pressure) of at least 2 to 220 psia pressure
rarge with an accuracy of + 0. 3 psia of indicated
readivg ‘rom 2 to 60 psiz and at least = 0. 5% of
indicated reading ‘rom 60 to 220 psia

d. T¢p - (compressor irlet temperature’ of at least -70°
to ~750°F temperature range with ar accuracy of

’ t 2°F of indicated rarge ‘rom -70° to ~145°F and
* 5°F from -145° to -750°F

e. P, . (pump inlet pPressure; of at least 5 to 100 psig pres -
Sure rarge with 3p accuracy of = 1 psig within this
range

. G - (control 1ri.t Pressure; of at Jeast 50 to 1000 psig
Pressure range with an accuracy of = 10 psig with-
in this range.

g. Cd - (control dischks TBe pressure! of at least 50 to 1000
psig pressur. rang. with ér iccuracy of = 10 psig
within this range

h., Cy - (control'body Pressure) of at least 20 ro 200 psig
Pressure range witl an accuracy of £ 2 psig within
this range .

i. Cab - {afterburncr arming signal pressurc' or at least

: 50 to 1060 PSig pressure rarge with an accuracy of
0 % 15 psig within this reange '

.

pproved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS™No. J-15 (Continued) CCS No. J-15
Page 4
‘ J. Cowm - (windmill bypass valve signal presaure) of at least

50 to 1000 psig pressure range with an accuracy of
* 15 psig within this range.

k. Cgq - (shutoff valve signal pressure) of at least 50 to 1000
psig pressure range with an accuracy of £ 15 psig
within this range.

1. Pty - (compressor inlet pressure) of at least 10 to 55 psia
pressure range with an accuracy of % 0. 3 psia within
this range.

m. Py - (hydraulic transmission line pressure) of at least 100
to 2500 psig pressure range with an accuracy of = 10
psig within this range.

n. Pp - (regulated hydraulic pressure) of at least 100 to 2500
psig pressure range with an accuracy of £ 10 psig
within this range.

o. MVAP - (metering valve differential pressure) of at least 10
: to 60 psid pressure range with an accuracy of # 0.5
’ psi within this range.
p.. T¢fy -~ (test fluid temperature measured at the flowmeter

inlet) of at least 70° to 120°F temperature range
with an accuracy of # 2°F within this range.

q. Tfp - (main fuel pump inlet fuel temperature) of at least
70° to 120°F temperature range with an accuracy of
. % 2°F within this range.

2.2 Test Fluid
Test fluid shall be PMC 9073.

2.3 :-Depreservati‘on

If the control has been preserved with flushing oil, it must be depreserved
in accordance with Engineering Instruction No. 125,

2.4 Installation

The control shall be mounted on the flowbench in the test position shown on

‘, figure 3. A

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS No. J-15 (Continued) : CCS No. J-15
Page 5

' 2.5 Data to be Recorded

2.5.1 The following data shall be recorded on each data sheet:

PWA part number and change letter
Control serial number

HSD parts list and revision number
Test fluid type

ao o

2.5.2 The following data shall be recorded at each calibration point:
Np, Wf, Pp, Ttp, Tf1, and PLA

2.5.3 The following data shall be recorded when noted in the calibration
procedure: R

Po, Ci, Cd, Cp, Cab, Cwpy, Cso. Ptz2, Pt, Py, MVAP. and Tt;.

3. TEST REQUIREMENTS

3.1 Applicable Limits

‘ 3.1.1 As received limits shall be used for all controls received from the
vendor whether run with or without adjustment.

3.2 General Requirements

3.2.1 The following conditions shall be maintained unless specified other-

wise:

Tf = - 100° £ 5°F
Ty = 59° & 2°F
Pt = 15 £ 0.5 psia
P, = 30 = 5 psig

Stand plumbing shall be as shown on figure 4.

3.2.2 The complete calibration shall be performed prior to any adjust-
ments except as specified in section 3. 3. 13,

‘ 3.2.3 Only the adjustments listed below will be allowed during the cali-

bration. If adjustments are made, (except as noted in section
3.3.13) the applicable sections of the CCS must be rerun,

_ Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 ————
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CCS No. J-15 (Continued) CCS No. J-15
Page 6
. 3.2.3.1 Adjustment - Metering Valve AP, (MVA P)

Applicable sections: 3 3.5, 3.3.6, 3.3.7,
3.3.10. 1, 3.3.10.2, 3.3.10.3, 3.3.11, and
3.3.13.

3.2.3.2 Adjustment - Military Trimmer

Applicable sections: 3 3.6, 3.3.10.1, and
3.3.10 2. :

3.2.3.3 Adjustment - Idle Trimmer

Applicable sections: 3 3.6, 3.3.10.1, and
3.3.10 2.

3.2,4 All test conditions shall be set by approaching the test point of the
variable in the direction indicated. Any overshoot or undershoot
shall require that the portion of the calibration from the maximum
or minimum condition be repeated.

3.2.5 Unless otherwise specified; all test points shall be set using burner
‘ pressure (Pp) measured at the Pb supply connection to the control
and identified as Ph in 2. 1. 18. The Py gage must be set at least
once every shift to read barometric pressure with the gage line re-
moved from the control or pressure source.

3.2.6 Although not specifically shown in the limits of each section, the
following limit applies to each section of the test procedure.

Limits: There shall be no external leakage other than an allowable
leakage of 20 drops per minute from the overboard drain
connection.

3.2.7 Fuel flow limits specified are absolute values. Observed fuel
flows shall be corrected in accordance with the most recent produc-

tion test flow measurement correction curves.

3.3 Test Procedure

Order of calibration may be varied as desired after completion of sections
3.3.1 and 3. 3. 2 except for sections 3.3.13 and 3. 3. 14 which must be the
last items performed.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS No. J-15 (Continued) ' CCS No. J7-15
Page 7
' 3.3.1 Indexing

3.3.1.1 Install the power lever protractor and set it to zero
degrees (0°) with the control stop plate held against
the shutoff stop on the index plate (full clockwise) with
a torque of 10 pound-inthes.

3.3.1.2 The Idle and Military PLA specified in subsequent
sections shall be set to the following values:

Idle: 14° to 16° PLA
Military: 62° to 64° PLA ,

3.3.2 Control Exercise (data need not be recorded)

3.3.2.1 Operate the control for at least five minutes at Military
: PLA, 3400 rpm Np, and 150 psia Py.

3.3.2.2 At Military PLA and 15 psia Py, vary Np from 0 to
4000 rpm,without overshoot,at least three times at
approximately 30 seconds per cycle.

3.3.2.3 At Military PLA and 3400 rpm N vary P, from 15 to
@ : ;
150 to 15 psia three times at approximately 30 seconds
per cycle.

3.3.2.4 At 3400 rpm Np and 100 psia Py, vary PLA from 120°
to 0° to 120° three times at approximately 30 seconds
per cycle. ’

3.3.2.5 If the calibration is interrupted and the fuel in the con-
trol body is allowed to drain due to control disassem -
bly, control removal, plumbing disconnection, etc.,
the control exercise specified in sections 3.3, 2. |
through 3. 3. 2. 4 shall be repeated.

5. 3.3 Power Lever Torque

3.3.3.1 Set 120° PLA, 2200 rpm Np, and 30 psia Pp. Measure
maximum torque required to move to 65° PLA and then
to 0° PLA. Measure maximum torque required to move
from 0° to 65° PLA and then to 120° PLA.

Limits; From 120° to 65° PLA 5 in-l1bs max.
‘ From 65° to 0° PLA 25 in-1bs max.
‘ From 0° to 65° PLA 25 in-1bs max.

From 65° to 120° PLA 5 in-1bs max.
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' 3.3.4 Power Lever Sequence

3.3.4.1 Military

Set the following conditions: 120° PLA, 4000 rpm Np,
and 100 psia Py. .

3.3.4.1 1 Record We
Slowly decrease PLA to 62° and note
maximum Wy¢ variation from value
noted at 120° PLA.
Limits: + 75 pph

3.3.4.1.2 Record Wf at 62° PLA

Slowly decrease PLA and note PLA at
which Wf begins todrop below value noted
at 62° PLA )

Limits: 58° to 60° PLA

. 3.3. 4.2 Idle T

Set the following conditions: 13° PLA. 2080 rpm Np’
and 25 psia Py,

3.3.4.2.1 Record W¢
Slowly increase PLA and note PLA at which
Ws begins to increase above Wy value recorded

above

Limits: 15° PLA minimum

3.3.4.3 Recircula.tz.ng and Shutoff Sig_n_z_a_}_g

3.3.4.3.1 Set 15° PLA, 2100 % 50 rpm Np. and 50 psia
Ppb. Decrease PLAto 12°. Record Cwm
and Cy

Limits: Cwm shall be within 40 psi of Cj.

. 3.3.4.3.2 Decrease PLA until Cwm is within 50 psi of
Cb. Record PLA.

Limits: 8% to 11° PLA

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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®

3.3.4.3 3 Decrease PLA to 7 Record Cwm and
Cso.

Limits: Cwm and Cso must be within 50
psi or Cy

3.3.4.3. 4 Decrease PLA until Cso starts to increase
above value recorded at 7° PLA  Record
PLA.

.

Limits: 3° o 6° PLA

3.3.4.3.5 Decrease PLA until Pso ‘is within 40 psi of Cj.
Record PLA.

Limits: 2° minimum PLA,

3.3.5 Burner Pressure Sense Calibration and Minimum Flow

3.3.5.1 Maximum Line

Set conditions and record the specified data as shown on
‘ figure 5

Limits: As specified on figure 5

3.3.5.2 Minimum Line

Set conditions and record the specified data as shown on
figure 6.

Limits: As specified on ligure 6.

3.3.5. 3 Minimum Flow

Set conditions and record the specified data as shown on
figure 6.

Limits: As specified on figure 6.

3.3.6 Governor Setting_

3.3.6.1 Military and Idle Droop Lines

. Set conditions and record data as specificd on figure 7.

Limits: As shown on figure 7
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' 3.3.7 Starting Schedule
Set conditions and record dzta as speciiied on figure 8
Limits: As shown on iigure 8

3.3.8 Acceleration and Topping Schedules

3.3.8.1 Set conditions and record data as specified on figure 9.
Limits: As shown on figure 9

3.3.9 Compressor Bleed Bypass System

3.3.9.1 Set the toliowing corditions: 75° PLA 5( psia Py, and
59° Tt2. Siowly ircrease Np Zrom 0 rpm ard record Np
at which the compressor bypass bleed shait rotates clock-
wise

Limits: 24f rprm maximum

3.3.9.2 Set the following conditions: 15° PLA. 5 psia Py, 3500 rpm
’ Np,and 59°Tt2, Decrease PLAto 0° and then decrease speed
to 20 rpm below speed at which the compressor bypass
bleed shaft rotates clockwise. Applv 2 maximum torque
0of 75 pound-inches in an attempt to rctate the compressor
bypass bleed counterclockwise

Limits: Shast must not rotate counterciozkwise at 75
pourd-inches torque.

3.3.9.3  Set the following condinons: 65° PLA, 50 psia Pb, and
2000 rpm Np  iacrease Np until the compressor bypass

bleed shalt rotates ~ourrerclockwise. Measure angle of
rotation

Limits: Sta:it must rotate 58° to 60°

3.3.10 Temperature Bias

The control temperature sense bulb Iust be brought to the specified
temperature without overshoot and then stabilized at each specific
temperature for at least :1ve minutes before sciting the test point.

. 3.3.10.1 Mihtary Droop

Set conditions and record data as specified on figure 10.

Limits: As skown on figure 10
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. : 3.3.10. 2 Idle DrooE

Set conditions and record data as specified on figure 10.
Limits: As shown on.figure 10

3.3.10.3 Acceleration Limit Schedule

Set conditions and record data as specified on figure 11.
Limits: As shown on figure 11.

3.3.10.4 Military Set Speed and A/B Arming Signal

Set conditions and record data as specified on figure 12.
Limits: As shown on figure 12.

3.3.10. 4.1 To define Military set speed, increase speed
slowly from 3800 rpm Np and note the speed
at which Pt - Po begins to drop sharply.
This pressure drop should occur from a

' Pt - Py of greater than 1820 psito a Pt - Po
of below 620 psi, without further increase in
Np. This is defined as,''Military Set Speed'’.
To check hysteresis, decrease Np from a
speed of 150 rpm greater than the military
set speed. found by increasing rpm, until
P; - P, increases sharply. This pressure
rise should occur from a Pt - Po below 620
psi to a Pt - Py greater than 1820 psi, with-
out further decrease in Np.

3.3.10. 4.2 To define A/B arming signal, increase Np
until Pap is within 150 = 5 psi of pump inlet.
Record this Np.

3.3.10.5 Compressor Bypass Bleed System

Set conditions and record data as specified on figure 13,
Limits: As shown on figure 13.

3.3, 11 Burner Pressure Limiter

Set conditions and record data as specified on figure 14.

Limits: As shown on figure 14.
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. 3.3.12 Control Discharge Pressure Sensitivity

Connect control discharge to a hand valve. Set conditions and
record data as specified on figure 15.

Limits: As shown on figure 15.

)
3.3.13 Military and Idle Trim Range

3.3.13.1 Military Trim Range

Set conditions. Record ""As Received" data before
making any adjustments. Adjust control (adjustments
to be made with remote trimmer) and record data as
shown on figure 16,

Limits: As shown on figure 16.

3.3.13.2 Idle Trim Range

Set conditions. Record ''As Received' data before
making any adjustments. Adjust control (adjustments

' to be made manually) and record data as shown on figure
16.

3.3.13.3 Military and Idle Trin Points

Trim Military and ldle set points and record'data as
specified on figure 16. The following trimming procedure
shall be used:

3.3.13.3.1 Set points shall be set by approaching the trim
speed, without overshoot. from a speed of at
least 200 rpm lower than the trim speed.

3.3.13. 3, 2Hysteresis chacks shall be made by Approaching
the trim speed, without ove rshoot. frorm a speed
of at least 200 rpm higher than the trim speed.

3.3.13.3.3 Military shall be trimmed by using the remote
trimmer over-ride adjusting acrew, with the
Femote trimmer actuated to midrange.

3.3.13.3. 4 Any adjustment to Military fuel flow shall re-
' quire a recheck of Tdis flow to determine if any
adjustment of Idle flow will be required,
Similarly. any adjustment of Idle flow will re-
qQuire a recheck of Military fuel flow. No set
point data shall be recorded as final unless both
the Military and Idle set points are within limits.
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.

. 3.3, 14 Leakage Check

3 3.14.1 Set 60° PLA, 100 psia Pb,and 3400 rpm Np. Measure
overboard drain leakage and inspect control for external
leakage Record bLverboard drain leakage in drops per
minute and locations of any external leakage.

 Limits: Overboard drain leakage - 20 drops per minute.
No exterhal leakage.

3 3.14,2 At 200 psia Pp. leak check the burner pressure limiter
to burner pressure sense line with a soapy water solution.
Final leak check shall be made with the control line con-
nector nuts lockwired

Limits: No leakage.

3.3.15 Preservation and Storage

After completion of testing, the control shall be drained of fuel and
prepared for storage in accordance with Engineering Instruction No.
125. Protective covers and containers shall be used to prevent
' damage or contamination of the control.

3.3.16 Applicable Figures

Figure 1 Control Discharge Pressure Schedule 2-14-62
Figure 2 Remote Trimmer Electricai Schematic 2-14-62
Figure 3 Port Identification and Test Position 2-14-62
@ Figure 4 Main Fuel Control Schematic Diagram 2-14-62

Figure 5 Burner Pressure Sense Calibration -

Maximum Line 2-14-62
Figure 6 Burner Pressure Sense Calibration - :

Minimum Line and Minimum Flow 2-14-62
Figure 7 Military and Idle Droop Lines 2-14-62
Figure 8 Starting Schedule 2-14-62
Figure 9 Acceleration and Topping Schedules 2-14-62
Figure 10 Temperature Bias - Military and Idle 2-14-62
Figure 11 Temperature Bias - Acceleration )

Limit Schedule 2-14-62
Figure 12 Temperature Bias - Military Set

Speed and A/B Arming Signal 2-14-62
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CCS No. J-15 (Continued) CCS No. J-15
' Page 14
Figure 13 Temperature Bias - Compressor
Bypass Bleed System 2-14-62
Figure 14 Burner Pressure Limiter 2-14-62
Figure 15 Discharge Pressure Sensitivity 2-14-62
Figure 16 Military and Idle Trim Range -
Military and Idle Trim Points 2-14-62
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This Schedule is Applicable For CCS No. J-12
-~ . Vendors When Referenced in PWA Page 1 of 4
Purchase Specification or Directed

By PWA Engineering

PRATT & WHITNEY AIRCRAFT
FLORIDA RESEARCH AND DEVELOPMENT CENTER

COMPONENT CALIBRATION SCHEDULE
FOR
] > EXHAUST NOZZLE CONTROL PWA P/N 2057426 (HSD P/N 576376)

FOR
J58 (JT11) ENGINES

[’ > 1. Quantity to be Tested

All of the exhaust nozzle controls, PWA P/N 2057426 shall be bench'tested
at P&WA in accordance with this component calibration schedule.

[ > 2. General Requirements

2.1 Equipment Requirement

2.1.1 Flowbench capable of supplying at least 1000 pph at 4000 psig.

. 2.1.2 Heat Exchanger to maintain the fuel temperature at the control
- . inlet within the range of 80° to 100°F.
2.1.3 Filter containing a 10 micron, or smaller, element and installed
in the stand line to the exhaust nozzle control inlet as shown
on Figure 1.

2.1.4 Hand Valves, one 3/8" needle valve installed in the transmission
pressure line and three additiomal hand valves as shown on
Figure 1.

2.1.5 Pressure Reducer Valve to maintain fuel oressure to the regulated
inlet of the exhaust nozzle control at 1930 to 2070 psi above servo
return pressure. The valve is to be a non bypass type.

2.1.6 Protractor to mount on control feedback shaft, at least 0 to 60
degrees range having markings in at least one (1) degree increments
with an accuracy of + 1/4 degrees within this range. There must
be provisions for indexing the protractor according to 3.2.1.

2.1.7 Instrumentation for taking the measurements listed below:

a. Pg - Supply pressure, at least 1000 to 5000 psig pressure
range with an accuracy of + 25 psig within this range.

b. ‘Pp - Transmission pressure, at least 1000 to 5000 psig pres-
—~ ‘ sure range with an accuracy of + 25 psig within this
* range.

ISSUED: 4-26-61
REVISED: 3-8-62
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2.2

2.3

2.4

2.5
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d. Ppr -

e. Pp -

£. W -
Test Fluid

Test fluid shall

Depreservation

CCS No. J-12
Page 2 of 4

Regulated pressure, at least 1000 to 5000 psig
pressure range with an accuracy of + 25 psig
within this range.

Body return pressure, at least 25 to 400 psig
pressure range with an accuracy of + 3 psig
within this range.

Main return pressure, at least 25 to 400 psig
pressure range with an accuracy of + 3 psig
within this range.

Return fuel flow, at least 300 tc 2000 pph

flow range with an accuracy of + 1% of in-
dicated reading within this range.

be PMC 9041 or PMC 9073.

1f the control has been preserved with flushing oil, it must be
depreserved in accordance with Engineering Instruction No. 125.

Installation

2.4.1 The control shall be mounted on the flow bench as shown on

Figure 1.

2.4.2 Test schematic diagram is shown on Figure 1.

Data Required

2.5.1 The following data shall be recorded on each data sheet:

Control Serial Number
PWA Part Number
HSD Stock List Number
Test Fluid Type

2.5.2 The following data shall be recorded when specified:

Pg - Supply Pressure

Pp - Transmission Pressure
Ppp - Body Return Pressure
g - Main Return Pressure
Wy - Return Fuel Flow
Leakage

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS No., J-12

' Page 3 of 4

3. Test Requirements

3.1 General Test Conditions

3.1.1 The test fluid temperature at the control inlet shall be
maintained within the range of 80° to 100°F.

3.1.2 The control feedback shaft angle shall be maintained at
59 for all test conditionms.,

3.2 Test Procedure

3.2.1 Protractor Index - Install the protractor on the control
feedback shaft and index the protractor to read 30 degrees
when the feedback shaft is positioned as shown in Figure 1.
(A radial line from the feedback shaft centerline passes
through the missing spline tooth center and the indexing
hole center.)

3.2.2 Qverboard Drain Leakage - With valve V-4 maintained in the
closed position, adjust valves V-1, V=2, and V-3 to set and
maintain the following test point over a five (5) minute
period. Record Pg, Pgp, Pyr, Pr, Wps and any overboard drain

. leakage.

Test Ps P R"PB R PT Ppr PMR
Point PSIG PSI PSIG PSIG PSIG
1 2900 to 3100 1930 to 2070 1400 to 1600 45 to 50 170 to 180

Limits: Overboard drain leakage must not exceed 5 drops per minute
over the five (5) minute period. Return fuel flow (Wp)
shall not exceed 1600 pph.

3.2.3 External leakage - Adjust valves Ve=l, V-2, V=3, and V-4 to set
and maintain the following test point over a five (5) minute
period. Record Pg, Pgr, PMR, Pp, and any external leakage.

Test PS PT AND PR PBR AND PMR
Point PSIG PSIG PSIG
2 3400 to 3600 2000 to 2200 190 to 210

Limits: There shall be no external leakage from any protion of
the control other than from the overboard drain.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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CCS No. J-12

. Page 4 of 4
[:::::) 4, Preservation and Storage

After completion of testing, the control shall be prepared for storage
in accordance with Engineering Instruction No. 125. Protective covers
and containers shall be used to prevent damage or contamination of the
control.

[:::C:> 5. Applicable Figures

Figure 1 - Test position and schematic diagram 3-8-62.

ISSUED: 4-26-61

REVISED: 3-8-62

Approved:

STAT
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. CODE IDENT. NO. 73030
@ | HAMILTON STANDARD

DIVISION OF UNITED AIRCRAFT CORPORATION
WINDSOR LOCKS, CONNECTICUT, U. S. A.

PAGE 1 OF &

" SPECIFICATION NUMBER 158),
TITLE ENGINE CONTROL JFG-L7

FLIGHT SUITABILITY BENCH TEST OF

DATE

7
, PREPARED BY Lﬁi’;{?—mpnovso B

APPROVED BY >é ézé &= APPROVED BY
DATE DATE
AFPROVED BY . EXP. RELEASE
DEsIGN DATE . DATE
APPROVED BY APPROVED BY
INSPECTION DEP T, DATE PRODUCTION DEPT. BATE
APPROVED BY PROD RELEASE
MATERIALS ENGR, DATE DATE
COVERNMENT

(WHEN REGQD) GarTe

This document is the property of United Aircraft Corpordfion and is Jelivered on the express condition that I is
nof fe: be disclosed, reproduced in whole or in part, or used for manufacture for anyone other then United Aircraft
Corporation without its written consent; and that no right is granted 1o disclose or 80 use-any information
confained in said document. This restriction does not limit the right fo use information obtained from another
sourcé, :
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DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 73030
WINDSOR LOCKS, CONNECTICUT, U. §. A.

. PAGE _o oOF __ 6

1. SCOPE

lel This specification defines a Flight Suitability Bench Test for the JFCLT main
control and components. The control will be subjected to a minimum of SO hrs.,
of eyclic endurance and 32 hrs. of additional cycling on the Windmill Check
& Dump Valve in accordance with Curves 1,2 & 3., After endurance testing, the
requirements in paragraph 3.4.1 must be met,

Tl The flight conditions and engine parameters to be simulated are as followss
Symbol Units
Tamb Ambient temperature °F
Tf Fuel temperature _ °F
Ne Control speed : rpm
PLA Power Lever angle degrees
Pb Compressor discharge pressure psia
Tv2 Compressor inlet temperature . °F
Pt2 Compressur inlet pressure psia
TRIM Remcte trimmer = =

!
’ | 2.0 Description of Control

Components to be tested are defined as the JFCL7 control and components with
& modified Tt2 bellows to allow for pneumatic cycling., Since the temperatui,c

o system will be pneumatically cycled, the Tt2 sensor will not be in the system,
To gualify the sensor, its output will be mechanically loaded and the sensor
will be placed in the ambient box during the test,

———e

2.1 Control components
ABR PART NAME P/N
JFCL7  Main Centrol 576499
ENC Exhaust Nozzle Control 576376
| C&DV Check & Dump Valve 576L97
; PRV Pressure Regulator . 576U77
i TRIM Remote Trimmer » S36h35
] PDC ENC Pressure Drop Contrclier 58071C

f]
A%

Quality Control

Ny
™3

ol As sembly

The control will represent the "Y" configuration as nearly as possible withou®
Jeopardizing the completion of the program by June 1962, 1In the event "y
hardware is not available; replacement hardware will be of the "E" or wyw
o configurations, whichever is more readily available and applicable., Assembliy
a and calibration of the control will be under the same quality requirements

as saleable controls with the exception that final decisions will be made
by the responsible engineer,

_V Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 g
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DIVISION OF UNITED AIRCRAFT CORPORATION CODE IDENT NO. 73030
WINDSOR LOCKS, CONNECTICUT, U. S. A.
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%

P

" Parts List

All parts will be recorded on the parts list by part number, chaige letter
and sigried in by inspecticn, <he use of questionable hardware will be

at the discretion of the responsble engineer. Questionable hardware must,
in the responsible engineer's opinion, be fumctionalily acceptable.

Historical Log

The historical log will maintain as applicable, an accurate record of
component performance, Each disassembly of control, rework or
replacement of any part and assembly of control shall be recorded in this
historical log. The Inspection Department will be responsible for the
validity of each entry. :

Mourting; dismoun®ing and reason for dismounting the control at the
rig will be reccrded by test personnel in the historical log and on
log sheets, Every entry should be brought to the attention of the
responsible engineer,

Desceription of Test

The test will be conducted in the high temperature ambient box on
Rig J-7 in the Hot Fuel Laboratory.

Trese Components will be installed for the teste Main Controi, ENG;

ENC Pressure Regulator, ENC Pressure Drop Controller, Remote Trimmer,
and W/M Check & Dump Valve, In so far as practical, the components wiil
be installed in the test rig as they would be on an engine., Total fuel
Tlow to the control will not be an automatically cycled procedure , but
Will be set to simulate the main engine fuel pump output at each of

the control speeds shown in Figure 1, Total fuel flow will be se* to
equal 10 times control rpm. L

Figures 1 & 2 define a ecycling schedule for 8 control parameters which wili
be varied for the test., <*he parameters will be varied and all the JFC-L7
contrcl components except the Exhaust Nozzle Control wiil function like
they would during apcrmal mission,

Since complete speed reset simulation, due to Exhaust Nozzle Contrcl
modulation is not practical, an open-close signal will be sent *o the
Exhaust Nozzle Simulator {actuator & load table).

Upon completion of 50 hours of cycling at LL5?F fuel temperature the W/M
Check & Dump Valve will be separately cycled as shown by Figure 3, ‘“he
fuel temperature during this test will be 550°F. The inten: of this
test is to simulate the higher fuel temperature which this component
sees under flight conditions, due to the cooling lead imposed on metered
fuel flow between the main control and the W/M Check & Dump Valve,

An example of a specific component exercise can be seen in Figure 1

vhich at time 5 minutes the CDP Limiter is operative. Another example

can be seen at time 57 minutes which is a power lever off signal. This
results in W/M bypass and shut-off valve going through a normal sequencing
operation, S .

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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Since control of fuel and ambient temperatures cannot be adequately
simulated, they bear no relationship to the other six imputs. A change
in scale should be noted on the fuel and ambient temperature schedules,

The cycling is defined in a manner that periodic readings of control output
will be able to be obtained without stopping the ¢ycling equipment.

3.1 | Pre-endurance inspection

Prior to assembly, measurements and observations shall be nocted on known
parts subject to wear or have had post performance problems,

5.2 Calibration to H.S. Specifications

System components shall be calibrated to the following specifications:e

Components ~ Spec
Main Control HS 123k
Exhaust Nozzle Control » , HS 1508
‘ Pressure Regulator _ A ’ ] HS 1kh9l
i Check & Dump Valve ' ) HS 1506
Remote trimmer _ HS 1350
ENC Pressure Drop Cont. HE 2050

Deviations from the calibration speciflcatlons shall bte at the discretion
of the responsible engineer. :
3.2.2 Final data

Upon completion of calibration, final data will be run three (3) times to
determine control repeatability. This data shall be presented to Pratt &
Whitney for review prior to endurance testing. .

3.3 Endurance Test

a

3.3.1 The test shall consist of repeated runs of the mission cycle controls
ambient conditions and control imput signals. Data will be taken two (2)
times during a two (2) hr. mission cycle. The following data is to be
recorded on log sheets: :

\ Symbol - . Units
Ne Control Speed rpm
W Metered flow pph
Wit Total flow : pph
WEr Recirculation flow pph
. Pin Main Control supply pressure psig
? PfL Control body pressure ~ psig
Pf3 . Control discharge pressure psig
4P Throttie Valve AP : “psig
Pb Burner Pressure ' - psia
Pt2 Compressor inlet pressure - psia
Tt2 Compressor inlet Temp. _ ' °F

i
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Symbol Units
Tf Fuel Temperature °F
Tamb  Ambient Temperature °F
PLA Power Lever Angle - degrees
A/B After Burner Signal pei
Prec  Recirculation Valve Signal psi
Psh Shut-off valve signal psi
Ps High Pressure Supply (ENC) psi
Pr Regulated Pressure (ENC PRV) psi
Ptr Transmission Pressure - psi
Pml Modulated Pressure 1 (actuator pressure) psi
Pm2 Modulated Pressure 2 (actuator pressure) psi

Test:Fluid

The test fiuid will be P&W 523B, Contamination will not be used

in the fuel., The test fluid will be replaced after 16 hours; 32 hours
and 50 hours and after 16 hours of W/M Check & Dump Valve cycling is
completed,

Rig

Rig filters will be examined prior to and subsequent to testing.
Replacing the filters at any time during the test will be at the
discretion of the responsible engineer. A record of any work done
in the filters such as cleaning or replacing should be maintained
and the condition of the filter at the time it is removed from the
rig should also be recorded.

Control Fiiters'

‘Examination and cleaning of the control filters at any time during

the test will be at the discretion of the responsible engineer, A
"record must be kept of filter examinations ‘and the condition of the
filter at the time it is removed from the control,

Mission Cycle

The mission cycle is defined in Curves 1, 2, & 3. Imput signals in
Curve 1 will be controlled by a cycling rig and superimposed on' the
manually controlled fuel and ambient temperatures in Curve 2., Curve
3 defines the W/M Check & Dump Valve cycling. The frequency of

temperature cycling will be dictated by test facility limitations.

Post Endurance Calibration Check

Final calibration data will be rerun three (3) times for comparison with
original data. Calibration shifts shall not exceed requirements defined
in Paragraph 3.L.1.

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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‘

S.h.1 Service Limits

The three runs of final calibration-gata must be repeatable within the
repeatable 1imits set up in the following tabulations

SERVICE LIMITQ\

Acceleration & Topping Schedule Repeatable Limits Average Limit
Starting 2% W 2% WP
Acceleration 2% WE 2% WE
Military Droop _ 2% Wf £02%  WE-
R - Topping : 124 Ne *13% Ne
- Tt2 Reset Schedule tok Wf 2% Wf
Military Droop _ \ E2% Wf i?% Wf
Idle Droop = 134 Ne 134 No
Military Droop Bias 2 wr 2% WP
Idle Droop Bias. C113% Ne t13%  Ne
CBA . . £15% Ne £15%  Ne
Tt2 Fail Safe 9% . Wf 24 W
Integrating System Temp. Bias +13% Ne t13% N

‘ V The average of the three Pre-Endurance Final Data runs (Para 3.2.2) shail

< , be calculated to defined the control calibration prior to the start of

the endurance test. Data points from these three tests must not deviate
from this average calibration by more than the limits specified as
Repeatable Limits,

The average of the three Post-Endurance, Final Data runs (Para. 3.lL)
shall be calculated todefine the control calibrations after the
endurance testing is completed. Data points from these three tests
must not deviate from this average calibration by more than the limits
specified as Repeatable Limits, '

In addition, the Post Endurance Calibration average must agree with
the Pre-Endurance calibration average within the limitd specified as
Average Limits,

3.5 Post Endurance Inspection

After completion and preliminary evaluation of the pgst endurance data,
the control shall be completely disassembled for examination of ail
components. Measurements as necessary will be made to disclose
excessively worn, distorted or weakened parts. Photographs of significant
“parts will be taken.

L.o Final Report

3 The final report shall be a Hamilton Standard Engineering Report.. The

: report will contain a description of the control, the test and any
abnormalities that were noticed during the test. Photograhhs of test
facilities and signifieanht control parts; reports an part failures from
the Material Department, pertinent curves and log sheets will be indicated
in the report,
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L. H8 F-927 §756

TesT No. JFC-U7.1.15 HAMILTON STANDARL ‘o pacE 1 oF
. PLAN CGF TEST
: : STAT
.JOB: __Flight SuitébLLLtl*Tgst_(S,Q, hr. Q.T.) . PLAN BREFARED
Pﬁoascr & ORDER: APPROVEDL BY: |
- UNCODED
INSTRUCTION: ] ) / TEST FNGINEER

TIME PERIOD: May 15, 1962

1.

To ___Jdune 1, 1962

TWHAT IS ITEM BEING TESTED?

WHY IS TEST BEING RUN? WHAT WiLL RESULTS SHOW OR 8F use ©. 0

DESCRIBE TEST SET UP INCLUDING INSTRUMENTATION, ATTACH SKETCH GF INSTALLATION.
L]

°

ITEMIZE RUNS TO BE MADE GIVING LENGTH OF EACH AND READINGs 10 HBE TAKEN,

SPECIAL INSTRUCTIONS: SAFETY PRECAUTIONS FOR OPERATORS AND HANDLING EQUIPMENT,
OBSERVATIONS BY SiGHT, FFEL, OR HEARING. LIST POINTS OF OBSERVATION WHICH MIGHT
CONTRIBUTE YO ANALYSIS OF (A) PERFORMANCE OF UNiTS, (B) INCIPIENT TROUBLE BEFORE
IT OCCURS, AND (C) CAUSE OF FAILURE.

HOW WILL DAYTA BE USED OR FINALLY PRESENTED? GIVt SAMPLE PLOT, CURVE, OR TABULATION
AS IT WiLL BE FINALLY PRESENTED.

NUMBER ENTRY AS LISTED ABOVE AND DESCRIBE BFLOW

1. _JFC=-47 Control Components consisting of Main Cdntrol, Remote Trimmer, Exhaust

. Nozzle Control, Exhaust Nozzle Control Pressure Regulnting Valve and Windmill

Bypass Check and Dump Control

___._Iha,anmponnnts being tested are defined in detail as follows:

| Main Control  #P/L 576499 P/N 576h99mr__m0m7ﬁSfSEggﬁ}ggy
_Exhaust Nozzle Control _P/L. 576376 ~ F/N576376  HS Spec 1508
NG Press. Reg. Valve P/LST6L77  P/NSTALT?  HS Spec Liof
ENC Press. Drop Cont. P/L 580710 P/N3580710 ,  HS Spec MBK20'
_ Windmill Bypass Va}ye___f[p_§2§§97  _P/N 576497  HS Spec 1350
. Remote Trimmer i P/NDB76L495 ____ HS Spec 1350
# See VEM JFC-47.1. SB&“ for specific differances from a standard "Y4 type
___Control,

-

1 2. To satiefy c contractual requirements of work statement (fiscal 1969 and'to

___certify 50-Hour Flight Performance Suitability.

e

' 3. See_attached schematic 20X-30LL1, HS Spec lpﬁﬂ nnd cycling surves F-5337,

| F-5338 and F-5339, The test uill be run in J- 7 rig which is a high flou-hihhviﬁ

temperature rig containing an over which will 5115w all the components listed

in 1. to be tested at high ambient An actuator and load table simulating

| ____the engine exhaust nozzle will be inntalled outside of the oven, The

actuator will be under control of the Exhaust Nozzle Control during cycling

-tests,

. Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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INDEX TO PLIAN OF TEST

What is Item Being Tested?
Why is Test Being Run? What Will Results Show Or Be Used For?
Describe Test Set Up Including Instrumentation. Attach Sketch of Installation.

Itemize Runs to Be Made Oiving Length of Each and Readings to be Taken.

Pre 50-Hour Component Qualification Data (H.S. 1234C)
Run 1 '
Eun 2
Run 3

Pre S50-Hour Component Qualification Circling Data

Cycle 1
Cycle 2
Cycle 3

50-Hour Component Qualification Test

Phase A
Phase B
Phase C

High Temperature Reference Data

Post 50-Hour Component Qualification Cycling Data

Cycle 1
Cycle 2
Cycle 3

Post 50-Hour Component Qualification Data (H.S. 1234C)

Run 1
Run 2
Run 3 : :
Windmill Bypass Check & Dump Valve High Temperéture Qualification Test.

!

Special Instructions: Safety precautions for operators and handling equipment.
Observations by sight, feel, or hearing. List points of observation which
might contribute to analysis of (a) Performance of Units (b) Incipient trouble
before it occurs, and (¢) Cause of failure. '

How will data be used or finally presented? Give sample plot, curve, or
tabulation as it will be finally presented. i

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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l

A standard temperature sensor will not be employed. Rather a pneumatic system using
| ‘ the control diephragms will be utilized. The temperature sensor, P/NW 57L15h will
be pre-calibreted and placed in the oven end will be post calibrated upon completion
of the Test. See Curve A for test pressures and for a cross plot of Temperature Tt2P |
vs. simlsted pressure at the diaphragm cross plotted sgeinst temperature servo position.

This curve will be referenced for all Tt2 values and called Tt2P,

Upon completion of 50 hours of cycling per F-5337 and F=5338, the Windmill Bypass
Check & Dump Velve will be separately cycled as shown by F=5339. The intent of
" this test is to simulate the higher fuel temperature which this component has under
. flight conditions, due to the cooling load imposed on metered flow between the main
control and the Windmill Bypass Check & Dump Valve.

Instrumentation shall be provided to monitor the followings:

Ne Control Speed rpm P Throttle Valve psi
Pf£2 Control Inlet Press. psi Wfm Trensmission Line Flow pph
@ Pf3  Control Disch. Press.  psi WPt Total Flow to Comtrol  pph
Pfl Control Body Press. psi Wfe W/M BP Cooling Flow pph
Fb Burner Press. psia WE Metered Flow gph
CIP Compressor Inlet Press. psia T£1 Main Cont. Inlet Temp. F ‘
T¢2P  Comp. Inlet Temp. Sim. psi 7¢2 W/M BP Inlet Fuel Temp. °F |
Tamb  Oven Temp F T£3 ENC Inlet Fuel Temp. op 1

CBA Comp. Bleed P.V. Act. Closed or Open PLA Power lever Angle -
EN Exhaust Nozzle Closed or Open .

. L. The test will be run with a Control which is calibrated to HS 1234C. Curve devistions 1
from the limits of HS 123LC will result since the limits in HS 1234C were determined
from Ng 3-0 Cam PN and we are using an Ng 3-d Cam P/N . The intent
of the test is to determine if problems result from this test rather than the abillty
to meet the specificstion sc. Instrumentstion accuracies shall be defined by HS123LC.

The control of Back Pressure shall be in accordance with Pg 46 of HS 123LC and Total
Wf shall be in sccordsnce with Pg 50 of HS 123LC, for &ll tests. (See eycling
‘ schedule for approximste Back Pressure (P£3) and Total W {Twf). These values may
be used when cycling. ‘ i
N '
The calibrations of the Exhaust Nozzle Control, Exhéust Nozzle Control Pressure
Regulsting Velve, ENC Press. Drop Cont., Windmill Bypass Valve Package and "In-
Flight" Trimmer shell be run to the applicable HS specifications, without exception.

For record purposes, the following procedure shall be sdhered to. The sequence of
tests may be altered as necessary. :

T Pre 50 Hour Component Qualification Date (HS 123LC)
Run 1 100"F Fuel - Room Temp. Ambient

1A, Speed Servo Cslibration - Paragraph 6.2.7

1B. CIP Servo Calibretion - Paragraph 7.L.2

1C. Temperature Servo Calibration - Paragrsvh 8.L.5

Max Iine Data - at Pb values = 15%, 20%, 25%, 30%, 35, LO#, 50, 60%, 70,
80%, 90, 100%, 110, 120%, 130, 1Lo#, 150, 160%, 170, 180%, 190 & 200% with |
hysteresis at 180, 160, 1LO%, 120, 100, 80w, €0, 4O and 20 psia. (Ref. ‘

‘l
&
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1F
16
1H
1I
1J.
1K
1L
1M

1N

10
1p
1Q

1T
1w
1v

T2
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Poragraph 22.3.2)

Min Line Date - at Pb values = 20, 25, 30%, 35, hox, LS, 50, 60%, 80, 100%,
120, 140%, 160, 180% & 200. Hysteresis at 1,0, 100%, 60 & 20. (Ref. Pera. 22.3.1).

Power Lever Torque Test - Paragraph 15.0 o

Exhaust Nozzle Proportionsl System - Paragraphs 16.4.1, 16.k.3 & 16.L.5.
Proportional System Deadbend - Paragraph 16.6.2 & 16.6.L.

Military Speed Adj. of Integ. Syst. end A/B Signel '« Paragraph 17.5 and 17.6.
Power Lever Angle Check - Paragraph 22.2.0

Minimum Flow Stop - Paragraph 22.L

Starting Accel. Limiting & Topping - Paragrsph 22.5.

Sterting Schedule - Paragraph 22,543, .

Compressor Inlet Temp. Schedule 8% equivalent 742 velues of ~65°F, #0°F, 59 B !
1,0 F, #200 F, 250 F and 300 F, 40O F, 500 F, #600 F, 700 F end 800 P,
Hysteresis at 600 F, LOO F, 200 F, 59 F end =65 F. = Paragraph 22.55.5.

Body Pressure, Bypsss Flow & Discharge Pressure Sensitivity - Pafagraph 22.5.7.
Power Lever Flat and Squencing Test - Paragraph 22.6.,0

Military & Idle Droop Iines- Persgraph 22.7.1.

Military & Idle Droop Bias - Posragraph 22.7.2

Compressor Bleed Actuator - Paragraph 22.9.

CBA Pilot Valve Actustor Stall Torque - Paragraph 22.9.&.-

CDP Limiter - .Peragraph 22.10.0 ’

Military Speed - Set per tabulation and record metered WE. Record slso the

Nc emd WE st Nc which the ENC load table goes from open to close.
CBA-Open ‘ Integk - Ne¢ to WE€Int. Ne

59°
120
120
300

L15

800

800
800
L15
300
300
120
10

amnrens

T¢L2P CcIP N o or Close WE Close Nozzle W€ Close Nozg

14.7 3850 111 '
21.7 L12h 158
13 L2k ShaT

15 k192 83

15 L1924 71.h
L7 90.L
39.5 1,093 97.5
12 4093 27.5

6.8  L093 16.3
3.5 Lk 1.2
3,1 Li192 16.8
3.1 Llg92x 1.5
2.y L2k 17.2
2.3 3669% 16.8

VvvaVVWWV\JV
N
i}
)
=3
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1w Proof Pressure Test - Paragraph L.l

Run 2

2A as in IA

2B as in IB

2C a8 in IC

2D as in ID except run only asterisked points.
2E as in IE except run only asterisked points.
2H a8 in IH

2L as in IL - test 1000, 1500, 2000, 2500, 3000 and 3500 Nc only
2M 8s in IM - test 1000, 1200 & 1L0O Nc only.
2N as in IN except run only ssterisked points
£Q s in IQ

2R as in IR

25 as in IS

2u as in IU

2v a8 in IV except run only ssterisked points.

3A as in JA

3B as in IB

aC as in IC

3D ss in ID except run only asterisked points ‘

3E 88 in IE except run only asterisked points

3H as in IH ' "

3L es in IL test 1000, 1500, 2000, 2500, 3000 & 3500 Ne¢ only
3M ‘@8 in IM test 100, 1200 & 1400 Ne only

3N &8s in IN except run only asterisked points

3Q as in IQ ,

3r as in IR -

38 as in IS .

3U as in IU .

3v as in IV except run only asterisked points. . \

II Pre 50-Hour Component Quelification Cycling Deta (Cycling Dsta)

Refer to F-5337 and F-5338 for this portion of the test. Set end manipulate
the various control parameters in accordance with this shedule. Note on
logsheets the function varied and the time it was varied. Cyeling will start
from zero hours starting and Cycle 1 end ending at the completion of Cycle 3.

Note Total Wf on F=5330 and use started valves when running at either of the
* four speeds called out. Note Pin &t esch of the values of Pb noted on F-

and use these values for settings. Room temperature smbient and 100° fuel
will be maintsined.

On all record points, indicate portion of test and cycle number. i.e. II Cycle 3.
For recording purposes logt Pin, P, Pdrain, Tt2P, Nc, PlA, Pb, Temb, T fuel,
Pt2, CBA (open or closed), Actuator (open or closeds specific gravity setting

of flow meter and metered Wf., All setting are to be approached from the
indicated direction defined by cycling schedule. Yy,

Cycle 1 Record Rints - 1,2,3,.,5,6,7,8,9.10,11,12,13,1L & 15 -,

Cycle 2 Record Points  1,2,3,h,5,6,7,8,9,10,11,12,13,1k & 15
Cyecle 3 Record Points 1,2,3,4,5,6,7,8,9,10,11,12,13,1 & 15

Approved For Release 2009/07/08 : CIA-RD.P67BOO657ROOO100190001-9 -
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50 Hour Component Qualification Test

Refer to F-5337 and F-5338 for this phese of the test. Set and menipulate

the various control parameters in accordance with this schedule., Note on

log shects the function varied and the time it was varied. The procedure should
be to have the radiant panel "ON®" at all times thst the Temb = 800 F. Cycling

will stert from O hours - Starting at Phase A. Note Total Wf on F=5339 end use stated

Phase

velues when running at either of the four speeds called out. Note Pin at each
of the values of Pb noted on P~ and use these values for settings.

.On &1l record points indication portion of test, eycle number and elapsed

time from O hours considering only operating time. For recording purposes
log? Pin, P, P drain, Tt2P (psig), Ne, PLA, Fb, Tamb, Fuel Temp, Pt2,
CBA (open or closed), Actuator (open or elosed) specific gravity setting of

flowmeter and metered Wf.

The totel OQuel Simulation involves Phase A (16 hours) which consists of 8 cycles
of 2 hours each. Phase B (16 hours) which consists of 8 cycles of 2 hours '
each and Phase € (18 hours) which consists of ¢ cycles of two' hours each.
A1l settings are to be approsched from the indicsted direction defined by
cycling schedule. It shall be the responsibility of the attending engineer
to maintein the attached summarydatas sheet. o '

Phese A Cycle 1 Record points 1,3,5,7,9,11,13 & 15
: " 2,11,6,8,10,12 & 1k -
n 1,3,5,7,9,11,13 & 15

u 2,&,2,8,10,12 & 1L 5

1,3,55759,11,13 & 1

11,6,8,10,12 & 1

1,3555759,11,13 & 15

2,4,6,8,10,12,& 1

" 1,3,5,759511,13, & 15

n 2:h:§:8:15,15 & 1h .
3,55759,11,13, & 1

06,802815

33955759,11,13 & 15

»1136,8,10,12 & 1 .
’3,5’7’9’11’13, & 15

’,.‘,6’8,10’12 & 1’4

233557,,11,13,15 -

316,810,152 10,

N " 1,3,557,9,11,13 & 15

" n 1,6,8,10,12, & 1k

" " 5,7,9,11,13 & 15
6,8,10,12 & 1L

5

6

5

N

=
=3Iz sz

Fhase B

=
bt N pt N

-
=
-
-

N

Phase C

-
N

s759,11,13 & 15
»8,10,12 & 1}
»759,11,13 & 15

n Lij
1 i}

O o~ ONNLESW O DI NN FEFwW o e D~ onNETw N

3

gi
i
3s

2
I
2
H
L
L

=
=
et Aadly Radit]
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High Temperature Referance Data

Upon completion of the 50-Hour Component Qualification Test and while
mainteining 450 F fuel ond 800 F ambient, run the following data points:

Run 1 Same as 1D
Run 2 Same ag 1E
Run 3 Same as 1N
Run L Same as 1V

Post 50-Hour Component Qualification Cycling Data.

Following the same procedure as in L.IT and record data at the following points:

Cycle 1  Record Points 1,2,3,4,5,6,7,8,9,10,11,12,13,1); & 15
Cycle 2 Record Points 1,2,3,l55,6,7,8,9,10,11,12,13,1k & 15
Cycle 3 Record Points 1,2,3,4,5,6,7,8,9,10,11,12,13,1) & 15

Post 50-Hour Component Qualification Data (HS 123LC)

Room Temperature Ambient conditions and 100 F Fuel Temp. are to be
maintained during this portion of the test. (Control may be plumbed into
drip teble if desired).

Run 1

VI la Same as in Il
VI 1B non n I1B
VI 1C T oae o8 IC
VI 1D o0 I1D
v11E n ® it IlE
an 1] n ] IlF
VI 16 "noun n 116
VI 1H non n I
VI 1l LI I1lI
VilJd LA T
VI 1K L I 1K .
vI 1L nonon IL
VI 1M L U I1M
VI 1N LA I 1N
VI 10 wonon I10
VI 1P non 0 I1P
7I 1Q L I1
VI]_R 1] " " IIR
VI 18 nouwon I 18
VI 1T L Iar
VI 1U L I1lU
VI lv L Il
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Page 7
VI (Cont)
Run 2 L
1
. VI 2A Same as in TIA oo
V1 2B noun o ou I1B
VI 2C L I1C
VI 2D L 11
VI 2E ] L n I ]_E
VI 2H ronon I 1H
VI 2L "nonow I1L ’
VI 24 hownon I1M
VI 2N nonon I1N
() VI 2Q mowomo T3
’ VI 2R nonon IR
VI 28 won o0 I1sS
VI 2u om0 I10
VI 27 “wowowm TV .
Run 3 . ’
. VI 3A n ] i I IA
VI 3B . non n IlB
. VI 3C oo Il ‘
VI 3D nonow T 1D |
VI 3E nonon I1B '
VI 3H nonon I1H
VI 3L won o n I1iL
, VI 3M non " T 1M
6 VI BN n ] " I m
VI 3Q T Y ] 1 1Q
VI 3R’ nonon I 1R
VI 38 wonon Ils
VI 3U LI T1lU
VI 3V . o onon I

VII Windmill Bypass Check & Dump Valve High Tempersture Qualificstion Test

' The Main Fuel Control, Exhsust Nozzle ‘Control, Exhaust Nozzle COIntrol Pressure
Reguleting Valve eand ENC Pressure Drop Cont. sre then to be removed from
the oven. A separate test in accordance with schematic 20X30 & F«5339
are then to be run on the Windmill Bypass Check & Dump Vslve. During this
test the following readings are to be takens Twf, Pf3, Tamb{ Wfm & Wfe
8t each 20 minutes intervsl throughout the test. All log entries shall
call out the time for this phase of the test.

Upon removal of the components from the oven post calibration checks to
the applicable H.S. Specifications are to be run on the Exhaust Nozzle
Control, ENC Pressure Regulating Velve, ENC Pressure Drop Cont., end "In-
Flight" Trimmer. :

S. OBSERVE ALL SAFETY PRECAUTIONS ESTABLISHED FOR HIGH TEMPERATURE TEST ACTIVITIES.
No deviations from this progrsm are suthorized without the permission of D.A.
Prue (0ffice 8009, Home 693-L000) or M.D. Caswell (Office 8195, Home NO 8-2737)
B It will be the responsibility of the attending Engineer to monitor all
. requirements of HS 158LA & this plan of test.

A1l log sheets shall carry significent comments applicable to this plen, such
as externsl leakage, overboard drein ieakage, ete.

6. The results of this test shall be s&s defined by Psragraph L.0 of HZ 15L8A.

ey Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9 _l
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HANILTON STANDARD SPEC. NO. Hs 1539 A
i \ - DIVISION OF UNITED AIRCRAFT CORPORATION  CODE IDENT NO. 73030
& .
s f WINDSOR LOCKS, . S. A,
. 0CKs, conngcncur,u S. A PAGE_2 _oF
1,0 SCOPE
1.1 This specification defines a flight suitability test of the Hamilton

Standard JFC-51 Afterburner Control Assembly,

1.2 © A mission-cycle is defined as a unit of installed~-control usage, In
the mission-cycle, changes in environmental conditionss ambient and fuel
temperature, Tamb and Tr, and in control operating conditions speed
signal, S5; power lever angle, PLA3 compressor discharge pressure, CDPj
compressor inlet temperature, Tto; compressor bleed position, CBA will
be simulated, TRP is the temperature of ‘the radiation plate from which
the control is mounted in the ambient box,

1.3 A mission»cycle/ﬁill require approximately 10 hours of running, The
endurance test will be conducted for the completion of 5 mission-cycles
or 50 hours, whichever is shorter,

1250 DESCRIPTION OF COMPONENTS TESTED

2.1 The assembly used for the test will be made by retrofitting S/N 23683, a
development control, to PL 20X35051, The schematic is the revised
‘ L-7208-2 (VEM JFC51,1,5152 compares this parts list with the HEM, wxw,
~ and "Y® configurations and is a valid comparison except that control
also has transfer system hardware per E,C, AZT1565),
202 Quality Control
2.201“ S/N 23683 will be disassembled, The rebuild will be under development

quality control requirements., The test will be conducted with HSD
inspection cognizance, Particular handling of test-record documents
is as followss

202,101 Parts List

The parts list shall record the part number of -all parts in the control
throughout the test, (e

¢ The original parts lisﬁ can be reissued or given a special parts list
number, In this case, all notations and historical data will be affixed
to the new parts list, -

2.2.1.2 Historical Log

Throughout the test, special cognigance of the quality of component harde
ware will be maintained on the historical log,

A1l work on the control shall require Separate signatures by a builder,

. and an engineer. When possible, a separate entry will be made for each
g alteration., Each disassembly, any rework or replacement of a particular
~ bart, and each reassembly must be recorded,

Approved For Release 2009/07/08 : CIA-RDP67B00657R000100190001-9
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3.0

361

.\' 342

363
30301

30362
303.2.1

303.2,2
3e303

Inspection Reports

Copies of the bre and post endurance inspection records shall be affixed
to the parts 1list,

DESCRIPTION OF TEST

The evaluatory phases of this prelimina:fy qualification test will bes
(a)  Pre-endurance Inspection
(b)  Calibration to HS Acceptance Specification 1509
(¢) Endurance Test
(d)  Calibration Check, to HS Acceptance Specification 1509
(e) Post-endurance Inspection

Pre-endurance Inspection

The pre-endurance records will be prepared Jointly by Engineering and
Inspection,

Calibration

Inspection witness of the calibration data will be required. Deviations
to the H.S, Acceptance Specification will be acceptable, but must be
recorded,

Endurance Test

The test will consist of rnission-cycles in which control envirenment and
@peration are simulated. The mission-cycle is defined in 303¢3 and graph-
ically represented in Figure 1, Inspection witness of the data sheets
and validity of temperature s Pressure and leakage readings is required,
Test Fluid

The base fluid will be PWA €23,

The base fluid will not be contaminated,

Mission-Cycle

The mission-cycle will iﬂc.lude three flight cycles each with an in-flight
maneuver,

Appendix A is a plot of the data in Tables of paragraph 3.3,3,1,
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Calibration Check

3

A calibration check, including any portion of the HS Acceptarice Data, may - ..
be made between mission-cycles. Inspection witness of the data 18 re- e
quired, If the first mission-cycle has been completed, ‘the final post- b
endwrance. calibration data (HS Acceptance ‘Data) must be run before the
control is removed from the rig, A o S

Post Endurance Inspection

Inspeétion witness of post-endurance :Lnnpeqtionv l{aall be required,

REPORTS : : | co T | |
During the test, & Pratt & Whiﬁxey’ \fqprosentatifq nay .-u:ltn‘uq any of the ,:
activity, - o E A R
Upon completion of the lgét‘ miéq;bn-éyéle, & reliminary report will X
sumarize the gppare‘nfc..'rpo'titrol;ﬁpemtion and eﬂ‘e‘c_jbs; of environment,
The final report, an HSIR, will summarize the 'tilt,"‘;a‘.ﬁg €ive ‘an ascount
of the data ix:reach of the evaluatory stages of the. tdst‘.“ , '
. | — 4
f x
] ,—. ’ .
. .
i
' 1
v . » % _ i
. : T -
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L

REPORT NO. HS 1592

r -
HAMILTON STANDARD

® 1.0 SCOPE

1.1 This Specification defines the pre-flight rating test to be
conducted on a TP=C5 turbopump P/N 579100 in accordance with
P&WA Purchase Specification No, J-5%4.

| 1,2 Satisfactory completion of this test constitutes compliance with
‘ ; the requirements of Parasgraph 5.23J; of P&WA Purchase Specification
' No, J-554,

| 2,0 CONFISURATION TO BE TESTED

. 2.1 A TP-C5 model turbopump, P/N 579100, shall be used for the pre=
flight rating test in accordance with this specification, The
turbine housing will be shrouded to permit ducting of air from

the turbine housing bleed holes to the turbine discharge duct,

o 3.0 QUALITY CONTROL

3.1 The turbopump shall incorporate parts controlled by HSD Inspection,
with the exception of the turbine housing P/N 567462, which will
be a development housing (Test Stores) suitably shrouded to permit
ducting of air from the turbine housing bleed holes to the turbine

‘ discharge line, “Assembly of the unit will be under HSD Inspection

cognizance, The test shall be witnessed by HSD Inspection and P&WA

Source Inspection, Any changes to the standard part number con-
figuration shall be noted on the unit parts list and fully desoribe
ed by drawings attached to the parts list,

3.2 The unit parts 1list shall record part number, change lstter, and

quality control symbol of all parts used in the turbopump, Any

, changes or deviations from standard configuration shall be noted
‘ on the parts list and fully defined by attached drawings, if

necessary,

1l
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3.3 A historical log shall be maintained and kept with the unit at
all times, The historical log shall include the following
: information:

. 1. Date of start of assembly,

2., Date of completion of assembly.

3. Date of start of test.

. . L. Date of completion of test.

5. Records of all disassembly or rework effort,

Entries in the historical log shall br witnessed by HFSD Inspection,

L.O DESCRIPTION OF TEST

‘ k.1 The unit shall undergo an acceptance test in accordance with
HS 128% prior to the start of the pre-flight rating tes+,.

L.2 Upon satisfactory completion of (L.1), the unit shall be subjected
to a high temperature endurance test in accordance with the
requirements of Table I.

. Le3 After completion of the pre;flight rating test in accordance
with (L.2), the unit shall te subjected to an acceptance test
in accordance with HS 1269E.

Lok The fuel used shall be PWA 523 3 the lubricant shall be five ring
polyphenyl ether, supplied by the Monsanto Chemical Company and

designated 0S 1L9,

F-62 2
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5.0 R-PORTS

| 5.1 An ¥M shall be forwarded to P % VA within one week after completion
,i of the test summarizing the results of the test,
‘ | 5.2 An HSIR will be forwarded to P & WA within six weeks after completion
of the test reporting results of the test and including photographs

of critical detail parts.

. 6.0 APPROVALS
6.1 The cognizant P & WA Assistant Project Engineer shall forward

approval of this specification by %M, nrior to the start of ths

test,
6.2 Approval of the test as demonstrating of compliance with the pre-
‘ flight rating testing requirements of P & WA Purchase Specification

J=55 shall be forwarded by the cognizant P & WA Assistant Project
Engineer in the form of an EM, This approval may be based on the
test summary EM in accordance with Paragraph 5.1, actual witness
. of the disassembly after completion of the test, or the HSIR in

accordance with Paragraph 5,2,

H. S. F-62

3
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DIVISION OF UNITED AIRCRAFT CORPORATION
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SPECIFICATION NUMBER __1583
TITLE  CHEMICAL IGNITION SYSIEM, CIS-1,
QUALIHFTCATIONTESI OF, 50 HOUR MISSION
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_HAMILTON STANDARD ~ SPEC.NO. ws 158. .
DIVISION OF UNITED AIRCRAFY CORFORATION  CODE IDENT NO. 73030
WINDSOR LOCKS, CONNECTICUT, U. S. A

@ _ . ' PAGE _1 __oOF __5

1.0 SCOPE

This specification defines a 50 hour component bench qualification test of
the Hamilton Standard Chemical Ignition System, CIS~l, This test is based
on the mission ocutlined in Curve No. F 13403 supplied by Pratt & Whitney
‘ Aircraft,

2,0 DESCRIPTION OF COMPONEN’I‘S TESTED
2,1 The unit to be tested will be a new production control, P/N 574242, as
delivered from Hamilton 8tandard Production Department without modifiestions,
2,2 Quelity Control |
‘ 2,2,1 Qeneral Inspection

L]

Prior to the test, all parts and assemblies shall be inspected to determine
if they conform to the Hamilton Standard parts 1ist and all requirements

of the contract and specifications under which the control was duilt., At
no time during the test shall any part of the igniter be removed, dis-
assembled, or adjusted without prior notification to the cognizant Fratt &
© Whitney ProJject Engineer, Buch notification shall not constitute approvul
‘ ' of removal, dinuembly, or adjustment,

2.2,2 Acceptance Test = HS 138
' Prior to the qualification test, the control must satisfactorily pass this

acoceptance test, The audit section of this test shall be performed with
the cognizance of a FPratt & Whitney inspector.

‘ ‘2.2 +3 Handling of Records

All work on the control shall requ;tro an entry on the historiocal log with
signatures by the builder nnd an inspsotor,

(!opiea of all inspecotion roportl, soceptance test logs, and all other
test logs shall be attached to the historiocal log.

The foreman oif' the assembly and test areas are responsible that these records
travel sdth the control and are used by their persennsl,

3.0 DEBORIPTION QF TEST
Thn teat |h|.'LJ. conelst of seven endurance oyoles (at least 50 hours 'boul)
performed per paragraph 3.1, These are based on the mission cutlined in
Curve No, F13h03 supplied by Prutt & Whitney,

‘ 3.1 Test Schedule

Table I describes the operating and environmental conditions to be accom=
plished during each endurance cyole,
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3.2
30201

Any deviation from these limits » other than time (refer to Paragraph 3. 2),

shall be sutmitted to Hamilton Standard and Pratt & Whitney Engineering
for arbitration.

Test Time

The time periods shown in Table I for warmup and cooling are estimates,

These temperature changés should be accomplished as rapidly as the test
equipment will permit.

Time reguired in excess of that shown in Table I for any rhase of the cvol-
snedl be consitdzend dead~time cad Shell nobt b enunbad co o evduienes bior.

.
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Test Logs v

Test logs shall be maintained of ail condit:icns spec:

ing tabls. Any apparent malfunction shall be recorded.

Test Flulds
Engine fuel - FAWA 523
Pyrophorle Fluid - Triethylborane

Propellant - Nitrogen

zillinﬁ of Unis

*of pyropherie fluid required for twelve normal shots (I8 ce t §

~

fied in ths presad-

 Prior to eanh mission cycle, the control shall be fiiled with the amount

e earh),

The unit shall then be pressurized to 652 psi t S pai with nitrogen snd
the agssembly completed per the 574242 configuration.

Post Endurance Tnspection

Upon compietion of the endurance cycling, the pyropheric fluld)vs:vaﬂ
will be tested per Paragraph L.Z (b). This may be done by the labora‘~cy

personnel,

Upon completion of Paragraph L., the unit may be flushed with PAW 57 or

MI1-F-7024A fluid to remova all pyrophori: fluid.

Acceptance Test .- HS 1388

After fluaﬁing the control must comply with HS 1388 Acceptance Test.
Spe: :Tication with the foilowing permisaib.e deviations:

(4} Propellant leakage past the filler valve assembly wii. no!

exceed S5O bubbles par minute.

(%) Pyrophosie fluid velves will be acceptable if no evidsnce of
pyrophorie. fluld lesksge {(flame or smoke) is sbservad a' ‘e
dlschsrge ports after 15 minutes with the tank prexaure at

400 pste  (Refer to Paragraph )i,

{e) Inter¢£; dynamic seal leakage, excapt for pyrophor. - flu'd
valves, will be ¥l lowed to increase by a factor o+f (X% sver

Yhe acceptance test limits,

{4! The tes: fluid may be either P&W 571 -r MIL. F..70; LA Type 1.

The audit section of this test shall be perfo-med wilh the COGIL2AneE

40 a P&W Ingpector,

[
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Devail Parts Inspection

L]

After completion of Paragraph L.2, the control shall be disassembled.
All parts shall be inspected. All signs of wear or deteriorstion
shal. be recorded. .

Any indication of imminent malfunction will be submi*+ed *o Ham:l*en
Standard and Pratt & Whitney Bngineering for arbitration.

Upon mutusl agresment by Hamilton Standard and Prat+: & Wh* wney
Enginsering tha! the control cou’d have rcontinued 4o operate satise
factorily, the qualification test will Be considered *o be successfully
completad.

REPORT | | :

The final ‘rapor* of this qualification *est shall be a‘tes‘ed o oy
ar. appropriste PWA representative and shall include at leas*® *he items
mentioned in Section 3.1.1 of MIL-E~5009B. Twelve copies of thias
repor* shaili be supplied to the EBngineerirg Department of Pra’: &
Whi'ney Aircraft. Fiorids Research and Development Center.

-
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